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A  JOURNEY  FROM  TRIPOLI  ACROSS  THE  SAHARA  TO 
LAKE  CHAD.* 


By  HANNS  VISCHER. 


The  tnivellers  who  have  left  Tripoli  for  the  interior  represent  such  an 
important  page  in  the  exploration  of  Africa  and  the  history  of  this 
Society,  that  I  think  you  will  permit  me  to  recall  their  names  before 
i  laying  before  you  an  account  of  my  own  journey. 

;  In  1799  Frederic  Conrad  Hornemann  returned  from  Tripoli  to 
Murzuk,  where  ho  had  arrived  from  Cairo  on  his  way  to  Bornu  and 
;  Nupe.  Joseph  Ritchie  and  Lieut.  Francis  Lyon  followed,  but  they 
only  got  as  far  as  Murzuk.  In  1822  Major  Denham,  Clapperton,  and 
■  Oiulney  crossed  the  desert  from  Tripoli  to  bring  back  the  first  definite 
news  from  the  Chad  countries  and  the  Ilausa  states.  Dr.  Henry  Barth 
left  the  coast  in  1850  with  Richardson  and  Overweg,  and  was  followed 
;  by  Dr.  Vogel  three  years  later.  When  Barth  returned  alone,  he  had 
[  seen  the  Niger  at  Timbuktu  and  the  Binue  at  Jola,  had  crossed  the 

Shari,  and  lieen  a  prisoner  in  Wadai.  Moritz  von  Beurmann,  who  was 

!  murdered  in  Wailai,  like  Vogel,  left  Tripoli  in  1862.  The  first  to 
i  reach  the  West  Coast  from  the  north  was  fJerhardt  Eohlfs,  who  started 
in  1865  and  reached  Lag(«  by  way  of  Bornu,  Bauchi,  and  Illorin. 
Four  years  later  Dr.  Gustav  Naehtigal  left  Tripoli  with  presents  from 
I  King  Wilhelm  of  Prussia  for  Sheikh  Omar  of  Bornu  on  his  famous 

j  journey  which  took  him  to  Tibesti,  Borku,  and  Kanera,  and  finally 


across  Wadai,  Darfur,  and  Kordofau  to  Khartum. 

The  first  officer  of  European  administration  which  during  the 
following  years  had  claimed  the  countries  from  the  West  Coast  to  I.ake 

•  Read  at  the  Royal  Geographical  Society,  January  11,  1900.  Map,  p.  352. 
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Chad,  a  Frenchman,  Lieut.  Colonel  Monteil,  arrived  in  Tripoli  from 
Bomu. 

The  countries  where  the  former  travellers  had  risked  their  lives  wero 
now  opened  to  European  enterprise,  and  the  best  strip  of  laud  from  the 
Oil  Rivers  to  Lake  Chad  hail  been  secured  to  British  interests  by  the 
founder  of  the  Royal  Niger  Company,  Sir  George  Taubman  Goldie. 

I  left  Tripoli  in  July,  1906,  as  an  officer  of  the  Government 
of  Northern  Nigeria  to  join  my  post  in  Bornu.  The  circumstances 
have  considerably  changed  in  Tripoli  since  the  days  when  Colonel 
"Warrington,  the  British  Consul,  whose  word  was  a  passport  throughout 
the  Sahara,  put  European  travellers  on  their  road  to  the  south.  Afb^r 
the  centuries  of  wars  and  revolutions  which  devastated  the  Barbary 
States,  Tripoli  and  Fezzan  came  to  depend  entirely  on  trade.  Thi" 
trans-Saharan  trade  to  Bornu  and  the  Ilausa  state  soon  degenerated 
into  slave  traffic.  Then  following  the  official  prohibition  along  tlm 
coast,  British  Administration  stopped  the  export  of  slaves  from  Kano 
and  Bomu.  Slave  traffic  ceased  altogether,  and  with  it  the  greates'. 
source  of  income  of  the  Arab  traders,  the  influential  people  in  Tripoli 
and  Fezzan. 

European  administration  on  both  sides  of  Tripoli,  in  Egypt  and 
Tunis,  has,  in  the  eyes  of  many  less  enlightened  inhabitants  of  the  vilayet, 
made  Tripoli  a  last  refuge  of  the  faithful  in  North  Africa,  an  uncon¬ 
taminated  country  which  should  at  all  costs  be  protected  against 
European  influences.  JMoreover,  certain  newspapers  had  spoken  of  a 
European  occupation  of  Tripoli.  All  this  made  my  proposed  journey 
along  the  old  caravan  route  a  matter  of  the  greatest  difficulty,  and  it  was 
after  months  of  delay  that  I  at  last  saw  the  palm-groves  of  Tripoli  dis¬ 
appear  behind  the  sand-dunes.  I  had  with  me  some  thirty  negroes, 
freed  slaves,  mostly  from  the  Chad  countries,  whom  I  had  drilled  into  a 
kind  of  escort,  and  Mecca  pilgrims  from  Nigeria,  who  wished  me,  an 
officer  of  their  Government,  to  rejiatriate  them.  Some  fanatical  intrigue 
drove  away  the  best  men  I  had  ;  only  the  very  poor  remained,  and  such 
as  had  good  reason  to  leave  the  coast.  Besides,  to  retain  them,  I  was 
forced  to  take  with  me  the  men’s  women  and  children,  an  accessory 
w'hich  does  not  help  a  traveller  across  the  desert  when  each  meal  and 
every  drink  of  w'ater  must  be  calculated. 

I  hired  camels  at  Tripoli  from  the  Megarha,  a  Beduin  tribe  living  on 
the  northern  border  of  Fezzan,  to  carry  my  loads  as  far  as  Murzuk. 
Here  I  bought  some  animals  and  hired  others  from  the  Tubbn  Reshade 
as  far  as  Bilma.  From  Bilma  to  Bomu  I  was  allowed  to  march  with  a 
French  expedition,  whose  commandant  Gadel  very  kindly  supplied  mo 
with  transport. 

The  road  took  us  first  from  Tripoli  to  the  foot  of  the  mountains 
which  run  parallel  to  the  coast-line  from  Morocco  to  the  Greater  Syrtes 
through  Tunis  and  Tripoli,  leading  in  and  out  amongst  great  sand-dunes 
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and  past  occasional  patches  of  cultivation  and  little  villages.  We 
filtered  the  flat-topped  hills  at  Ghariau  by  the  Wadi  Erba.  From 
Gharian  the  caravan  route  passes  almost  due  south  over  numerous 
ridges  and  across  waddis,  running  uniformly  from  west  to  east,  to  the 
village  and  oasis  of  Misda  in  the  Wadi  Sofejin.  Then  we  turned  slightly 
oust  to  the  Wadi  Zemzem  and  the  wells  of  Tabonia,  over  freshly  broken 
]ilateaus  and  deep-cut  valleys.  Tabonia  lies  on  the  northern  edge  of  the 
ITamada  el  Ilomra,  the  “red  wilderness”  that  closes  the  mountainous 
region  towards  Fezzan  and  the  south. 

Where  the  road  crosses  it  the  Hamada  is  150  miles  broad — an 
iinmenso  plateau  of  red  rock  with  hardly  any  vegetation  and  only  one 
route  across.  Earth  and  his  expedition  used  this  route,  only  they 
marched  on  to  El  Hassi.a  little  south  of  the  well  where  wo  stopped.  This 
well,  called  by  the  Arabs  Weina,  lies  in  a  deep  valley,  which  breaks  into 
the  rocky  escarpment,  the  “  Gate  of  the  Hamada.” 

For  three  days  then  wo  marched  over  immense  fields  of  broken  rock, 
the  ruins  of  a  former  plateau,  to  the  first  valley  of  Fezzan,  the  Wadi 
Shiatl^and  the  village  of  Wunzerig.  Pointing  due  south  again,  the  road 
jiassed  over  a  regular  sea  of  sand-dunes  to  the  low  level  of  the  Wadi 
Gerbi  and  Tekertiba.  A  steep  wall  of  rock  closes  the  valley  to  the 
south,  the  black  colour  of  the  stones  in  beautiful  contrast  to  the  bright 
sand-dunes  on  the  other  side.  A  steep  mountain  path,  the  road  climbed 
the  hills  to  the  high  level  which  gradually  slopes  down  towards  the 
depression  of  Murzuk  and  the  open  desert.  Many  palm  groves  on  either 
side  of  the  road  showed  the  presence  of  water  near  the  surface. 

Murzuk  itself  stands  in  a  line  of  depressions  which  are  marked  by 
uneven  plantations  of  date-palms,  along  which  the  road  passes  to  the 
east  for  some  days.  Then  it  turns  to  the  south  again  till  it  strikes 
another  depression  at  Gatrun.  The  oasis  of  Gatrun  is  protected  from 
the  drifting  sand-dunes  to  the  east  by  a  ridge  of  decaying  rocks,  which 
rise  to  their  highest  point  at  the  southern  extremity  called  Eas  Tejerri 
after  the  last  village  in  the  oasis.  Gatrun  is  the  most  southern  one 
of  the  various  oases  collectively  called  Fezzan.  From  Tripoli  to  Tejerri 
we  had  marched  forty-three  days. 

South  of  Gatrun  the  real  desert  began  as  we  marched  quickly  past 
the  Eir  Meshru  over  broad  serirs  and  large  waterless  valleys  to  the 
black  mountains  of  Tummo  or  El  War,  “  the  difficult  ones,”  as  the 
Arabs  name  them.  From  Gatrun  to  the  camps  south  of  Tummo  the 
country  was  bare  of  any  vegetation,  and  many  of  the  old  water-holes 
have  disappeared.  In  long  marches,  always  in  due  southerly  direction, 
wo  covered  the  wide  sti'etches  between  the  uninhabited  oases  of  Jat 
and  Jeggeba,  and  then,  as  the  country  opened  out,  and  wide  sandy 
plains  took  the  place  of  the  mountains,  the  oasis  of  Kauwar  came  into 
sight.  This  oasis,  like  Gatrun,  has  a  ridge  of  hills  which  guard  it  to 
the  east  from  the  encroaching  sand.  Many  villages  lie  at  the  foot  of 
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tliose  rocks  in  the  well-watcre<l  depression  along  which  we  passed  to 
llilma,  the  most  southcni  point. 

Continuing  due  south,  the  route  piisses  first  the  last  hills  of  the 
Kauwar  range,  and  then  hy  the  wells  of  Zo  Kora  and  Dibbcla,  leads 
over  endless  gigantic  sand-dunes  to  Agadem,  where  somo  hushes  and 
dum  palms  mark  the  presence  of  water.  Then  the  great  sandy  plain, 
the  Tintumma,  took  up  the  road  for  To  miles,  flat  and  desolate  at  first, 
hut  undulating  and  green  as  wo  advanced  southward.  The  desert 
disapi>cared  gradually  as  mimosas  and  acacias  showed  on  either  side, 
and  when  we  had  passed  down  a  kind  of  valley  to  the  well  of  Bctlii- 
aram,  the  familiar  African  hush  surrounded  us. 

Seven  more  marches,  always  in  the  same  direction,  passing  frerpient 
dried-up  water-hedes,  brought  us  a  ridge  of  sand-dunes  by  the  villago 
of  Ngigmi.  Below  us  the  depression  of  Lake  Chad,  a  dark  sheet  of 
green  reeds  and  rushes,  strehhed  far  away  to  the  southern  horizon. 
From  Ngigmi  village  W'e  skirted  the  edge  of  the  Chad  depression,  now 
waterless,  through  the  ruins  of  Barrua  and  the  little  town  of  Bosso, 
and  finally  crossed  the  Komadugu  Wol)e  into  Bornu  and  Northern 
Nigeria. 

The  eountrj'  the  road  crosses  from  the  Mediterranean  to  Lake  Chad 
is  naturally  dividerl  into  three  parts.  The  northern  part,  from  Tripoli 
To  Fezzan,  with  a  regular  rainfall  during  the  winter  months;  Fezzan 
and  the  southern  desert,  where  rain  is  either  extremely  scarce  or  un¬ 
known  ;  and,  finally,  the  southern  end,  lieginning  with  the  Tintumma 
plain,  where  the  tropical  rains  are  known  by  occasional  thunderstorms. 

The  Saharan  desert  is  a  comprehensive  term  often  used  to  descrilie 
the  whole  country  from  the  Mediterranean  to  Lake  Chad.  If  the 
expression  is  used  to  denote  a  }dace  where  destructive  nature  has 
triumphed  over  man  it  is  just.  Except  the  few  solid  rocky  plateaux, 
the  whole  land  was  once  inhabited  by  man.  From  the  ruined  towns 
near  Trijxdi,  and  the  monuments  of  ancient  art  and  industry  in  the 
northern  mountains,  to  the  prehistoric  stone  implements  strewn  amongst 
the  oases  to  the  south,  the  few  struggling  villages  in  the  depressions 
of  Fezzan,  and  in  places  where  the  natural  formation  of  the  ground 
protect  a  few  water  holes,  all  show  the  various  stages  of  this  struggle 
of  man  against  nature,  and  the  unavoidable  end,  the  dead,  waterless 
desert.  On  my  journey  1  had  special  opportunities  to  study  this  process 
of  destruction,  and  the  means  by  which  man  has  often  withstocnl  it 
successfully.  As  in  tropical  Africa  the  forest  will  cover  up  the  ground 
when  man  retreats,  so  the  desert,  with  the  aid  of  wind,  sun,  and  the 
changes  of  temperature,  claim  all  ground  when  once  left  alone. 

In  physical  character  the  desert  changes  along  the  road  continually 
from  fantastically  torn  mountains  to  softly  undulating  dunes  and  wide 
sandy  plains.  The  newest  desert  is  the  northern  portion,  where  the 
winter  rains  still  fall  regularly.  This  could  no  doubt  be  reclaimed,  as 
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the  French  have  begun  to  reclaim  the  once  deserted  country  in  Algiers 
and  Tunis.  From  Tripoli  to  Fezzan  the  de.sert  only  asserted  itself  after 
the  Homan  Empire  had  fallen,  and  floors,  Vandals,  and  Byzantines  had 
s\ve2)t  over  the  country  till  the  advent  of  the  Mohammedan  conquerors. 

At  the  Lack  of  Tripoli  town  the  ground  consists  of  deposits  which 
tlie  winter  torrents  bring  down  from  the  mountains,  ever  since  the 
Itoman  terraces  have  crumbled  away.  On  this  surface  the  wind  has 
built  up  high  dunes  with  the  sand  from  the  seashore.  These  dunes 
move  for  ever  about,  covering  and  uncovering  the  deposits  from  the 
mountains.  On  a  comparatively  small  place  recently  uncovered  by  a 
moving  dune  I  jiicked  uji  a  collection  of  imjilements  of  generations 
which  once  i^eopled  the  now  deserted  mountain  slopes — flint  arruw- 
heads  and  knives  of  prehistoric  times,  Phoeuiciaii,  Cartliaginian,  and 
Homan  coins,  slabs  of  jiolished  marble,  and  many-coloured  mosaics. 

So  woods  now  remain  on  the  mountains,  and  when  the  winter  rains 
l  ome  down  they  do  s(J  in  regular  cloud-bursts,  which  swee^i  away  all  tho 
loose  soil  between  the  rocks  and  rush  down  into  the  idain  below  in  wild 
torrents.  How  violent  these  torrents  Ciin  be  was  seen  a  few  years  ago, 
when  the  water  rushed  down  through  tho  gardens  of  the  oasis  to  the 
very  walls  of  Tripoli,  destroying  whole  jdantations  and  houses,  till  it  at 
last  found  an  outlet  into  the  harbour. 

On  the  northern  edge  of  the  mountains  the  little  laud  of  Ghariau, 
with  its  villages  and  gardens,  stands  like  an  island  amongst  the  general 
destruction.  The  gardens  of  Gharian  were  famous  in  the  times  of  Leo 
Africanus  for  their  fertility,  and  to  this  day  the  old  Homan  terraces 
have  withstood  the  keen  wind  from  the  sea  and  the  winter  rains,  and 
give  one  an  idea  of  tho  country’s  former  prosperity.  Tho  village  of 
Gharian  lies  amongst  ancient  olive  groves  and  largo  fruit  gardens,  built 
on  tho  old  terraces.  Huined  castles  look  down  from  every  little  hill, 
old  Homan  or  Pornician  towers.  Tho  jiresent  inhabitants  live  in 
underground  houses,  hewn  out  of  the  solid  rocks,  tho  ancient  dwellings 
i)robably  of  some  prehistoric  race.  A  curious  maze  of  earth  mounds, 
which  rose  on  either  side  of  the  road,  showed  the  2)osition  of  tho  village. 
From  one  of  these  mounds,  the  rubbish  taken  out  of  the  ground  when 
the  house  was  built,  I  looked  down  into  a  square  courtyard  about  30  feet 
below  the  ground,  with  walls  hewn'porpendicularly  out  of  the  red  rock. 
Around  the  walls  several  doors  and  narrow  slit  windows  showed  tho 
different  rooms.  The  master  of  the  house  then  led  us  to  a  door  which 
was  built  above  the  ground,  like  the  entrance  to  some  celLrr,  and  down  a 
narrow  passage  or  tunnel  to  tho  courtyard  below.  The  first  apartment 
we  came  to  held  several  donkeys  and  some  goats,  and  was  used  as  a 
stable.  The  living  rooms  were  all  whitewashed,  and,  like  tho  court¬ 
yard,  exceedingly  clean.  It  looked  most  picturesque — the  little  house 
with  the  whitewashed  arches  leading  into  the  rooms,  the  red  sides  of  tho 
rock  covered  i)artly  by  a  fresh  green  creei»cr,  and  over  it  all  the  square 
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of  dark  blue  sky.  Tlie  inhabitants  praise  their  houses,  for  they  are  cool 
in  summer  and  warm  in  winter,  when  the  cold  north-east  wind  blows, 
but  they  know  nothing  of  the  original  buildei’s, 

I  might  mention  here  that  I  found  in  an  old  chronicle  of  the  Bolawa 
tril>e,  Ijetween  Lake  Chad  and  the  Binue,  a  passage  whicli  says  that 
long  ago  the  tribesmen  lived  in  houses  dug  out  of  the  rock  as  one  digs 
a  well,  A  little  further  in  the  village  a  curious  white  dome,  just  rising 
above  the  ground,  was  pointed  out  to  me  as  the  .Jewish  synagogue. 
Jewish  communities  are  numerous  in  these  mountains. 

Ixjaving  Gharian,  the  country  at  once  took  a  much  wilder  asjMjct. 
Buins  of  old  terraces  were  still  seen  occasionally  with  small  bits  of 
cultivated  ground.  All  around  the  winter  rains  had  long  ago  w’ashed 
away  every  particle  of  loose  soil,  and  the  naked  rocks  were  cracked  and 
breaking  up  under  the  action  of  wind  and  sun.  Broken  w’atch  towers 
and  old  tombs,  landmarks  that  guide  the  caravati  thiough  the  waterless 
valleys  and  past  large  cisterns,  now  filletl  up  with  rubbish,  remind  one 
of  former  inhabitants  where  now  only  occasional  caravans  hurry  through 
between  distant  water-holes. 

The  oasis  and  village  of  Misda,  where  we  camped  on  our  waj’  south, 
stands  in  the  valley  of  Sofejin,  once  famous  for  its  fertility  as  far  as 
Andalusia,  in  Spain.  Now  Misda  the  village  is  a  collection  of  tumble- 
down  hovels,  and  a  few  sad-looking  palm-trees  remain  of  all  the  former 
gardens.  It  has  not  rained  at  Misda  for  twelve  yesii-s,  and  water-level 
has  sunk  so  far  below  the  surface  that  the  palm-trees  cannot  reach  it. 
The  whole  valley,  as  far  as  one  can  see,  is  covered  with  rocks  brought 
down  from  the  surrounding  mountains,  when  the  winter  rains  went 
down  on  the  distant  plateaus,  and  the  torrents  swept  all  loose  stones 
and  rubbish  into  the  low-lying  valley.  Here  and  there,  lost  amongst 
the  general  ruin,  an  old  pillar  that  once  held  the  waterwheels  over  a 
well  shows  the  extent  of  the  former  gardens.  Even  since  the  days  of 
Barth  and  Nachtigal  the  desert  has  advanced  here.  Where  I  found  only 
desolate  wastes  of  rubbish  these  travellers  saw  gardens  and  cornhelds. 

At  Tabonia,  at  the  edge  of  the  llamaJa  el  Ilomra,  the  monuments 
of  Boman  enterprise  still  look  ]>roudly  over  the  expanse  of  red  rock 
to  the  south.  Amongst  the  heaps  of  loose  stones  one  can  trace  the 
ancient  stone  troughs  that  served  former  caravans,  though  now  all  is 
broken  up,  and  the  stones  witli  the  proud  Boman  eagles  serve  the  passing 
Arab  to  stay  his  cooking-pot  over  the  lire. 

I  visited  Gherria,  which  lies  an  hour  to  the  east  of  Talwnia.  Tho 
old  Boman  tow'ers  over  the  dark  palm-grove  in  the  valley  below  cannot 
fail  to  impress  one  as  they  show  against  the  sky  between  dark  plateaus 
and  wadis  to  the  north  and  the  red  expanse  of  the  Hamada  to  the  south. 
Over  the  old  gateway  stands  the  inscription  “  I’rov,  Af.  II.”  (^Provlncia 
Africa  lUumtrisfa.  striking  contrast  to  the  few  sickly  looking  inhabitants 
which  resented  our  intrusion  like  a  sick  animal  trucked  to  its  layer. 
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Another  inscription  says  that  Publius  Nero  built  the  place  as  a  fortified 
'  camp  for  the  Severian  troop  of  the  twenty-first  legion  under  Marcus 
Aurelius  Severus. 

From  the  sea  to  the  Ilaraadu  el  Homra,  the  once  inhabited  country 
K-lween  Fezzan  and  the  coast,  the  progress  of  the  desert  can  be  seen  all 
i  along  the  route  in  its  various  stages.  If  nature  is  allowed  to  continue 
in  her  work  unhindered,  as  during  the  last  few  centuries,  the  country 
I  will  soon  iKJCome  absolute  desert.  Though  the  climate  has  scarcely 
cL.mged,  rains  are  limited  to  a  shorter  period,  and,  while  they  are  more 

I  violent  while  they  last,  their  area  has  been  greatly  reduced. 

At  Misda  it  has  not  rained  for  twelve  years,  but  the  torrents  caused 
V  by  the  rains  at  some  distance  will  rush  down  the  valley  with  such  swift- 
I  ness  and  force  that  men  and  their  flocks  are  often  drowned.  The  Beduin 
have  a  way  of  calling  to  each  other  from  different  iwints  along  the 
I'  valleys,  and  every  man  hearing  the  call  will  flee  up  the  mountain-side. 

'  When  these  rains  have  washed  away  all  the  loose  earth  from  the  jdateaux 

and  the  valleys,  the  wind  and  the  sun  will  attack  the  open  roek. 
Numberless  valleys  have  been  cut  into  the  original  plateau,  generally  in 
the  direction  from  east  to  west.  On  the  ojicn  clitfs  the  continual  change.s 
of  temi>eraturo  will  start  the  chemical  decomposition  of  the  rock,  and 
the  wind  blowing  for  ever  through  every  crack  and  fissure  carries  away 
all  loose  particles  of  sand.  Little  by  little  the  harder  rocks  are  loosened 

(from  their  surroundings  and  roll  to  the  valley  below-,  the  cliff  crumbles 
away,  and  the  next  torrent  will  carry  all  off.  The  different  layers  of 
;  exposed  rock  often  show  brilliantly  in  their  different  colouring  amongst 
the  generally  dark  surroundings. 

!  iSometimes  the  wadis  w-hich  cut  into  the  plateau  separate  large 
i  lueces  from  the  latter  w-hich  form  fresh  mountains  by  themselves,  where 

1  wind  and  sun  at  once  set  to  work  till  they  have  been  reduced  to  the  level 

I  of  the  surrounding  stonefields.  Such  hills  can  be  seen  in  all  stages  of 

)  decomposition  along  the  road.  Some  still  bear  on  their  tops  pieces  of 

I  tlie  original  plateati  like  some  weird  cap,  others  have  been  formed  into 

i  conical  hills  of  all  heights,  and  in  some  places  only  a  slight  rise  of  the 

I  [ground  marks  the  original  site  of  a  hill. 

;  The  various  plateaus  which  wo  crossed  all  resembled  the  llamada  el 
'i  Homra,  but  in  beauty  and  desolation  that  great  rock  surpasses  them  all. 
I’lefore  crossing  the  llamada  el  llomra,  caravans  usually  wait  for  each 
<dhor,  for  on  this  dangerous  route  there  is  safety  in  numbers.  A  storm 
Irom  the  south,  a  slight  mistake  in  the  direction,  has  been  fatal  to  many 
a  caravan,  for  on  either  side  opens  the  waterless  desert. 

Wo  were  a  caravan  of  nearly  fifteen  hundred  camels  when  w  e  finally 
left  Tabonia  after  a  few  days’  rest  at  the  wells  and  slowly  marched  up 
the  slope  to  the  high  plateau.  As  far  as  the  eye  could  see,  the  red  plain 
danced  and  glowed  in  the  sun.  Little  red  stones  covered  the  surface, 
the  remains  of  former  layers  that  have  rotted  and  been  cleared  away  by 
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the  continual  wind  which  sweeps  the  surface  like  a  broom.  The  well- 
polished  stones  glittered  in  the  sun,  threw  bsick  the  rays  of  the  sun ; 
the  air  danced  and  trembled,  reflecting  the  blue  sky  in  every  depression 
of  the  ground  and  distorting  ever}’  dark  objeet  into  fantastic  shapes. 
Every  hollow  in  the  rock  looked  like  a  blue  lake,  and  men  and  camels 
appeared  as  dark  palm-groves  or  strangely  shaped  hills.  “  llehold  the 
devils !  ”  said  the  Arabs  as  these  mirages  appeared  and  vanished  as  wo 
marched  along. 

As  the  sun  went  bedow  the  sky-line  and  the  wind  dropped,  the 
silence  of  the  Hamada  settled  around  us.  The  stars  rose  with  wonderful 
clearness,  one  by  one,  over  the  sharp  horizon  and  up  into  the  dark  blue 
sky.  The  moon  went  down  as  if  suddenly  it  had  been  covered  by  a 
black  board.  "Without  any  noise  the  fifteen  hundred  camels  moved  on 
through  the  silent  night  with  an  even,  steady  movement,  till  at  last 
Orion  swung  clear  of  the  eastern  horizon  and  Sirius  shone  out  like  a 
light  at  sea.  At  last  the  first  indefinite  signs  of  day  appeared.  A  little 
red  cloud  set  the  Avhole  sky  on  fire;  then  a  brilliant  yellow  light  threw 
l)ack  the  darkness  of  night,  and  the  first  sharp  rays  of  the  sun  struck 
the  vast  jilain  as  with  a  blow  and  turned  it  all  into  life  and  colour. 
The  spectacle  in  the  evening  was,  if  iKJssible,  still  more  wonderful.  All 
the  desolation  and  the  death  of  the  forbidding  rock  vanished  Ixjfore  that 
sunset. 

When  the  sun  had  gone  down,  a  clear  white  pyramid  rose  into  the 
sky.  On  either  side  streaks  of  vivid  red  and  gold  followed  the  horizon 
far  to  north  and  south.  Higher  up  red  and  gold  turned  with  never  a 
break  into  soft  rose  colour,  and  this  into  light  green,  which  somewhere 
melted  away  into  the  transparent  blue  of  the  evening  sky.  As  the  first 
stars  appeared  the  pyramid  sank  lower  and  lower,  the  red  and  gold  shut 
in  ever  closer,  till  at  last  only  a  brilliant  glow  remained  over  the  place 
where  the  sun  had  vanished,  long  after  night  had  closed  over  the  great 
plain  and  stars  and  moon  looked  from  afar  on  silent  caravan. 

To  the  south  the  Hamada  falls  oft'  in  a  sheer  cliff  of  crumbling  rock. 
Tlic  red  colour  of  the  higher  layers  looks  l>eautiful  against  the  light  blue 
of  the  far  levels.  From  the  mouth  of  the  little  valley  the  llabel  Hamada 
by  which  we  reached  the  oi>en  plain  Ijelow  the  line  of  the  great  plateau 
can  be  seen  far  away  to  the  east  and  west.  A  fringe  of  broken  stone- 
fields,  the  decaying  remains  of  ancient  Hamada  nearly  BO  miles  broad, 
separate  the  great  plateau  from  the  Wadi  Bhiati,  the  first  valley  of 
Fezzan. 

What  I  saw  between  Tripoli  and  Fezzan  of  the  formation  of  the 
desert  confirmed  entirely  the  theories  laid  down  by  Prof.  Johannes 
Walther.  The  history  of  this  country  shows  clearly  that  the  desert 
does  not  drive  away  man,  but  will  claim  any  ground  left  by  him.  In 
Fezzan  the  country  and  the  character  of  the  desert  are  different.  The 
wind  from  the  north-east  brings  the  sand  from  the  mountains  in  ever 


f 


f 


A  JOURNEY  FROM  TRIPOLI  ACROSS  THE  SAHARA  TO  LAKE  CHAD.  255 


iucreasing  quantities  and  piles  it  up  in  gigantic  sand-dunes  as  the 
decomposition  of  the  northern  plateau  advances,  and  the  unfortunate 
history  of  Fezzan  has  reduced  the  population  to  numbers  insufficient  to 
successfully  defend  the  fertile  soil  against  the  sand-dunes. 

The  first  depressions  of  Fezzan  which  we  crossed,  the  Wadi  Shiati 
and  the  Wadi  Gerbi,  are  now  separated  bj’  enormous  sand-dunes  which 
have  increased  in  size  since  our  last  travellers  visited  them.  These 
dunes  rise  in  some  places  to  a  height  of  over  600  feet  and  vary  con¬ 
tinually  in  shape,  so  that  a  guide  must  always  precede  the  caravan  to 
find  where  the  ground  is  hard  enough  to  l)ear  the  loaded  animals.  Even 
tlien  the  camels  often  sink  into  the  sand  up  to  tlioir  knees,  and  the  progress 
{.f  the  caravan  is  very  slow.  Tn  between  the  dunes  where  the  sand  does 
not  cover  the  original  surface  water  is  always  found,  and  in  two  places 
at  Trona  and  Mandara  it  forma  into  small  lakes  and  swamps  surrounded 
tiy  reed  grass  and  date  palms.  Tn  both  these  places  there  are  deposits 
Ilf  natron  and  potash. 

Fezzan  is  the  name  for  a  number  of  oases  where  water  is  plentiful 
and  near  the  surface.  In  most  places  the  ground  in  the  oases  has  salt 
deposits  on  the  surface.  But  at  some  depth  the  water  is  always  sweet. 
Where  the  oases  are  not  protected  by  some  rocks  or  ridges  they  are 
gradually  being  covered  up  by  the  drifting  sand. 

^lounting  the  black  wall  of  rocks  which  borders  the  Wadi  Gerbi  to 
the  south,  we  came  on  a  number  of  beautifully  fossilized  tree-trunks. 
.Ml  the  trunks  were  lying  in  the  same  position,  from  south  to  north, 
and  looked  like  the  dead  trees  one  finds  on  the  mud-banks  in  the  delta 
of  some  equatorial  stream.  From  later  information  I  learnt  that  this  line 
of  fossils  stretches  along  the  escarpment  for  over  120  miles  on  either  side. 

'i’he  little  land  of  Fhasania,  the  country  of  the  Garamantes,  has  been 
known  since  the  days  of  Herodotus  for  its  fertility,  and  through  its 
important  position  on  the  great  caravan  routes  from  Egypt  to  Tim- 
buctu,  and  from  the  north  coast  to  the  Chad  countries,  alwaj's  played 
some  part  in  North  African  history.  The  Bomans  occupied  it,  and 
over}’  successive  conqueror  sent  his  armies  there  until  the  .Vrabs  came, 
and  centuries  of  wars  and  revolutions  devastated  the  country  until  the 
arrival  of  the  Turks.  Then,  depopulated  and  wasted,  the  country 
existed  for  some  time  on  the  trade  which  passed  through  to  the  interior, 
and  when  this  vanished,  the  few  remaining  inhabitants,  unable  to 
continue  their  struggle  against  the  desert,  started  to  migrate  towards 
the  coast,  as  they  are  doing  now,  and  the  doors  were  opened  to  the 
surrounding  sand-dunes. 

One  sees  in  Fezzan,  as  at  Mestuta  and  in  the  oasis  of  Gatrun, 
mighty  mud  castles  that  once  stood  in  the  centre  of  large  towns  whose 
walls  can  still  be  traced.  Now  these  huge  structures  stand  alone  in 
the  bare  desert.  In  the  Wadi  Shiati,  and  around  Murzuk,  and  through¬ 
out  the  depression  of  Gatrun,  many  palm  groves  have  been  invaded  by 
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the  sand  and  the  trees  are  dying  off.  Every  trace  of  the  old  water-holes 
has  vanished  beneath  the  sandhills.  One  can  see  disappearing  oases 
in  every  stage  of  neglect  throughout  Fezzan,  and  nothing  will  stop  the 
ultimate  triumph  of  tho  desert  unless  tho  authorities  find  means  to 
repopulate  the  land. 

To  protect  his  oasis  from  the  invading  sand  tho  Fezzani  puts  a  mat 
into  tho  gi’ound  on  the  border  of  his  garden,  letting  it  protrude  {il)out 
2  feet.  As  the  sand  never  drifts  higher  than  that,  he  can,  with 
judicious  management,  deflect  the  direction  of  an  entire  dune;  but  as 
soon  as  this  work  is  neglected  the  sand  will  advance. 

Tho  oases  of  Yat,  Yeggeba,  Kauwar,  and  Agadeni,  which  wo  passed 
successively  on  our  way  south,  are  all  protected  by  ridges  of  hills  to  tho 
last,  as  are  the  water-holes  of  Zo  Gana  and  Dibbela.  Only  Kauwar  is 
inhabited  now,  though  I  found  stone  implements  in  all  of  them,  and 
even  Itarth  found  small  villages  there. 

South  of  Gatrun  the  desert  is,  no  doubt,  of  very  ancient  date. 
Immediatel}’^  south  of  Tejerri,  the  most  southern  village  of  tho  Gatrun 
oasis,  tho  sandy  desert  disappears,  and  great  serirs,  large  fields  covered 
by  fine  gravel,  slowly  lead  up  into  a  succession  of  broad  valhiys  and 
ridges  of  an  unsurpassed  wildness.  Nothing  but  endless  stretches  of 
dark  gravel,  dark  whale-backed  hills  with  forbidding  valleys  l)etween, 
with  never  a  sign  of  life.  Not  a  blade  of  grass  nor  a  single  shrub 
varied  tho  monotony  of  this  stony  desolation. 

The  road  reaibed  the  highest  point  in  the  pass  which  leads  through 
the  Tummo  mountains  or  El  War.  These  hills  belong  to  a  ridge  which 
runs  parallel  to  the  valleys  of  Fezzan  from  west  to  east.  Towards  the 
north-east,  from  where  the  wind  comes  throughout  tho  year,  the 
mountains  are  covered  by  a  black  coating,  which  gives  them  a  very 
wild  appearance.  Ecjually  all  the  rocks  along  the  road  show  the  same 
dark  covering  to  the  windward.  This  formation  has  been  observed  in 
Africa,  North  America,  and  Central  Asia,  and  always  oecui-s  in  a  climate 
where  rain  is  scarce  or  unknown. 

The  dark  brown  covering  of  tho  Tummo  mountains  contained  oxides 
of  iron  and  manganese.  The  stones  had  a  hard  and  solid  appearance,  but 
a  slight  kn<x-k  broke  the  covering,  and  the  stone  underneath  fell  away  in 
powder.  I  found  several  pieces  of  sandstone  lying  in  places  where  the 
wind  blew  all  round  them,  where  the  surface  mantle  had  formed  a 
regular  cup,  out  of  which  I  could  pour  the  loose  sand.  To  the  south 
the  Tummo  mountains  show  tho  same  brownish  colouring  as  their 
surroundings.  Of  some  boulders  lying  in  the  road  only  the  hard  black 
coating  remained. 

According  to  Prof.  Walther,  this  formation  is  caused  chiefly  by  tho 
humidity  of  tho  air  and  tho  intense  heat  of  the  sun.  In  fact  the  wind 
from  the  north-east  comes  from  the  sea,  and  the  temperature  rose 
regularly  to  125°  Fahr.  in  the  shade  of  our  tents  over  mid-day. 
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South  ol'Tuniiuu  the  hills  became  fewer,  anil  the  wide  scrirs  ehanj^ed 
into  sand  wastes,  where  here  and  there  a  solitary  hill  showed  with  its 
lace  to  the  north  all  black.  Past  the  oases  of  Yat  and  Ycggeba  the  roail 
emerged  into  open  country  to  the  north  end  of  the  mountains  of 
Kauwar.  The  amount  of  water  in  this  oasis  is  remarkable,  and  as  it 
scarcely  ever  rains  it  must  come  from  some  distance.  In  some  places 
the  ground  was  w'ct  from  the  water  which  percolated  right  to  the 
surface.  At  the  south  end  of  the  depression  there  arc  large  of>en  holes, 
where  the  water  can  be  seen  continually  bubbling  up  in  a  clear  stream. 

Kauwar  is  famous  for  its  salt,  which  is  found  everywhere  in  great 
(piantitics  in  the  surface  of  the  ground,  especially  near  the  village  of 
biliua.  Though  in  smaller  quantities,  such  deposits  of  salt  are  found  in 
many  places  throughout  the  sandy  desert,  in  Fezzan,  and  again  on  the 
iinrthern  border  of  Bornu.  During  the  process  of  chemical  decomposition 
carried  on  in  the  desert  by  wind  ami  temperature,  the  various  .salts  are 
drawn  from  the  rocks,  and  then  carried  away  over  the  desert  by  the 
wind  till  they  come  to  rest  in  some  depression.  In  the  course  of  time 
the  salt  accumulates  till  it  appears  on  the  surface  as  it  does  in  Fezzan, 
ill  Kauwar,  and  in  the  saltings  north  of  Bornu.  In  every  one  of  these 
places  the  salt  only  lies  on  the  surface,  as  the  water  at  a  small  depth 
already  is  quite  sweet. 

To  the  south  of  Bilma  lie  more  sand-dunes,  and  the  last  hills  of  the 
Kauwan  ridge  soon  disappear  in  the  yellow  sea.  The  whole  country 
as  far  as  the  eye  can  see  is  covered  by  immense  ridges  of  sand  running- 
like  the  waves  of  an  angry  ocean  in  long  parallel  lines  to  the  far  horizon 
on  either  side.  Our  caravan  left  nearly  fifty  camels  in  these  dunes  as 
wo  climbed  and  descended  ridge  after  ridge  between  Bilma  and  Agadem. 
riicn  w’e  came  into  the  open  plain  of  the  Tintuiunia,  and  pas.sed  im¬ 
perceptibly  from  the  sandy  desert  into  the  African  bush  as  wc  neared 
Ngigmi  and  the  depression  of  Lake  Chad. 

Most  of  the  water-holes  immediately  north  of  Chad  have  drieil  up 
iluring  the  last  few  years,  and  the  desert  has  aiipreciably  advanced 
towards  the  boundary  of  Northern  Nigeria.  This  advance  of  the  desert 
has  followed  immediately  on  the  depopulation  of  the  country,  and  not 
on  any  change  of  the  climate. 

The  people  I  passed  along  the  road,  Arabs,  Berbers,  and  Negroes, 
all  liear  the  imjiression  of  the  cruel  country  that  surrounds  them  and 
forces  them  to  fight  for  their  very  existence.  With  the  exception  of 
the  Fezzanis,  who  seem  to  have  resigned  themselves  to  their  fate  with 
a  gooil  grace,  they  are  cruel  and  treacherous,  and  mostly  cow’ards. 

The  Arabs  are  divided  into  traders  and  nomads.  In  all  probability 
the  nomad  Arabs  lived  in  north  Africa  long  before  the  Mohammedan 
oonquest,  and  a  great  many  of  them  must  hav’e  liecn  absorljed  by  the 
Berber  element.  The  nomad  Arab  is  the  best  ally  of  the  destructive 
desert,  and  his  presence  has  been  a  curse  to  North  Africa.  Formerly 
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kept  iu  order  by  the  ruling  races,  they  broke  loose,  and  began  to  waste 
the  land  when  the  Mohammedan  conquest  swept  over  North  Africa. 
The  native  Berber  regarded  the  Homan  monuments  with  veneration, 
and  left  them  untouched.  The  Arab  destroyed  them  wantonly  under 
cover  of  religious  fervour.  To  annoy  a  temporal  enemy,  ho  would  cut 
down  palm-groves  that  took  fifty  years  to  grow,  and  filled  uj)  all  wells 
that  had  been  held  sacred  for  centuries. 

A  number  of  these  tribes  live  along  the  Wadi  Shiati,  the  Mcgarha, 
the  Hassauna,  the  Salike,  the  Hotman,  and  the  Zuwaid.  The  Willed 
Sleiman  from  Borku  forced  the  French  commandant,  with  whom  I  was 
travelling  back  to  Bilma,  to  reinforce,  and  took  two  thousand  camels 
with  their  charges  fi’om  the  Asbinawa  who  had  come  to  Bilma  for  salt. 
It  ivas  this  tribe  which  wasted  Fezzan  before  the  advent  of  the  Turks, 
w’ho  defeated  them  and  drove  them  southw’ard. 

The  Arabs  who  carry  on  the  trans-Saharan  trade  live  mostly  at 
Tripoli  and  Ghadames.  The  Murzuk  traders  come  from  Sokna  and  are 
Berbers.  They  are  naturally  not  pleased  with  European  advance,  but 
have  a  great  capacity  for  adapting  themselves  to  circumstances,  and  I 
believe  that  they  will  naturally  become  the  middlemen  between  the 
European  and  the  negro  whom  they  understand  extremely  well.  In 
character  and  appearance  they  have  little  in  common  with  the  Beduin. 
They  are  far  less  fanatical  and  of  a  very  peaceful  disposition,  desiring 
above  all  to  be  left  in  peace. 

Berbers,  descendants  of  the  old  Lybians,  I  met  iu  the  farming  natives 
at  Gharian  and  in  Fezzan,  and  as  the  Tuarek,  the  nomad  robbers  of  the 
Sahara.  The  Fezzanis  have  become  so  mixed  through  the  continuous 
wars  and  the  great  influx  of  negroes  caused  by  the  slave  trafiSc  that  they 
can  scarcely  be  described  as  Berbers.  Every  race  from  Egypt  to  Tim¬ 
buktu,  and  from  the  coast  to  Chad,  has  left  its  mark  on  the  Fezzanis 
around  Murzuk.  They  are  of  a  most  cheerful  disposition ;  and  while  tho 
desert  covers  up  their  gardens  and  they  are  forced  to  migrate  to  the 
coast,  they  sing  and  dance,  eat  dog-flesh,  and  drink  much  palm-wine  in 
total  disregard  of  the  Prophet’s  teachings. 

Tuarcks  I  met  in  Fezzan,  and  the  Asbinawas,  their  2>euceful  cousins 
from  Air,  at  Bilma.  The  Tuareks  in  Fezzan  belong  to  the  Asgar  tribe, 
and  have  lately  been  driven  east  by  the  lloggar;  their  headquarters  are 
at  Ghat.  Since  the  time  of  Duveyrier  the  Tuarek  has  been  regarded  as 
the  knight  of  the  Sahara.  The  murder  of  Miss  Tinne  and  tho  fate  of 
the  Flatters  expedition  have  shown  that  the  Tuarek  does  not  even  know 
what  honour  is.  His  courage  is  that  of  a  dog.  He  will  never  attack 
except  at  night  and  when  in  superior  numbers.  I  was  followed  from 
Murzuk  by  twenty-five  Asgar  Tuareks,  and  at  Tejerri  they  attacked  me 
during  the  night.  A  few  shots  kept  them  off  at  night,  and  in  the  morn¬ 
ing  I  fought  them,  and  after  some  hours  drove  them  away  with  four  dead 
and  the  loss  of  twenty-five  camels. 
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It  is  their  curious  social  life  which  forces  the  Tuarek  to  raid  caravans* 
The  mother  has  all  the  rights  over  the  children,  and  all  the  property  is  in 
the  hands  of  the  women.  To  marry  a  wife  a  Tuarek  must  pay  a  large 
sum  to  the  hride  and  her  mother,  and  the  only  way  to  get  the  necessary 
wealth  oi»en  to  the  ardent  lover  is  a  successful  raid,  for  his  ordinary 
occupation,  camel-farming  and  carrying  loads  for  the  traders,  brings  him 
liardly  enough  profit  to  live  by.  Tlie  sworn  enemies  of  the  Tuareks  are 
tlioTubbus,  and  the  two  raid  each  other  continually,  with  the  result  that 
oasis  after  oasis  gets  cut  down  and  disappears. 

In  the  oasis  of  Bilma  I  have  seen  large  palm  groves  cut  down  by  the 
Tuareks  because  the  people  had  been  prepared  for  the  attack  and  had 
taken  refuge  in  their  rock  castles. 

Tlie  Asbinawas,  the  Tuareks  from  Air,  on  the  other  hand,  are  of  a 
more  peaceful  character.  They  trade  with  the  Bilma  salt  which  they 
barter  each  year  from  the  Kauwar  people  for  Manchester  goods  and 
millet,  for  the  people  of  the  oasis  are  not  allowed  to  grow  their  own 
corn.  When  at  Bilma  we  saw  a  caravan  of  over  eight  thousand  camels 
arrive  from  .\ir.  As  the  oasis  grows  scarcely  any  food  for  the  camels, 
the  .Vsbinawas  Joad  their  animals  up  with  grass,  which  they  bury  in  the 
sand  along  the  route,  to  dig  it  up  and  use  it  on  their  return. 

Negroes  there  are  everywhere  on  the  route  from  Tripoli — in  fact, 
the  time  is  not  so  far  off  when  they  lived  all  along  the  Mediterranean. 
On  the  North  Coast  one  meets  ITansjis  and  Kanuris  in  great  numbei-s. 
Freed  slaves  mostly,  and  stranded  pilgrims  on  their  way  to  Mecca  or 
waiting  for  an  opportunity  to  return  south. 

Phasania  or  Fezzan,  which  in  the  times  of  the  Romans  was  called 
the  Injrderland  of  ./Ethiopia,  has  always  been  in  close  contact  with  the 
negro  countries.  For  a  long  time  Fezzan  was  even  a  province  of  the 
negro  kingdom  of  Kanem  or  Bornu,  and  we  know  of  one  Bornu  chief 
who  sent  large  slave  colonies  to  people  the  different  oases,  to  work  the 
salt  mines,  and  facilitate  the  passage  of  caravans.  The  Devade,  as 
the  negroes  in  north  Fezzan  are  called,  and  the  holy  men  of  Gatrun,  are 
undoubtedly  Kanuris.  The  Tubbu  Reshade,  or  the  mountain  Tubbus, 
whom  I  met  at  Tejerri,  are  negroes  with  a  strong  Berber  element. 
Though  black  in  skin,  and  sometimes  with  flat  noses  and  negro  physi¬ 
ognomies,  they  are  much  lighter  built  than  their  southern  neighbours, 
and  have  many  characteristics  of  the  Berl)ers.  They  are  as  treacherous 
as  the  Tuareks,  and  more  dangerous,  as  they  are  much  hardier.  The 
Tubbus  of  Kanwar  have  all  the  features  of  the  Kanuris. 

The  political  aspect  in  the  vilayet  of  Tripoli  has  much  changed  in 
late  years,  ^fany  discontents  and  bad  characters  have  crossed  over  the 
l»order8  from  Egypt  and  Tunis.  The  fanatical  fervour  of  these  people 
was  often  only  an  excuse  for  their  general  dislike  of  order  and  justice. 
The  vilayet  has  profited  little  by  these  new-comers,  whose  habits  have 
already  given  the  Turkish  authorities  much  trouble. 
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Witli  the  end  of  the  slave  trade  Fezzan  has,  I  have  already  said,  lost 
its  last  source  of  income.  At  present  the  slave  traflSc  across  the  Sahara 
can  be  called  extinct — at  any  rate,  on  the  routes  from  Bornu  and  Kano 
to  the  North  Coast.  The  extent  of  the  former  slave  trade  can  be  slightly 
estimated  by  numberless  skeletons  which  one  meets  along  the  caravan 
routes  south  of  ^lurzuk.  The  unnecessaiy  cruelty  of  the  Arab  traders 
who  drove  their  flocks  of  slave  children  over  the  waterless  roads  can  be 
understood  when  one  bears  in  mind  the  fact  that  slaves  had  become  so 
cheap  in  Bornu  and  Kano  that  the  Arabs  could  afibrd  to  lose  80  per  cent, 
of  the  children  on  the  road  and  still  make  a  profit  on  the  remainder. 

Cne  has  heard  much  of  the  Senussi  sect  in  late  years,  and  on  my 
journey  I  met  many  members  of  the  sect.  Throughout  Tripoli  the  sect 
has  in  past  years  lust  greatly  in  numbers.  I  found  Senussi  sauwyas, 
or  meeting-houses  all  along  the  route,  and  with  the  exception  of  one 
place,  I  was  on  the  best  terms  with  the  members.  That  one  place  was 
!Misda,  where  I  was  nearly  stoned  while  making  a  sketch  of  the  Sauwya. 
But  then  it  had  not  rained  at  Misda  for  twelve  years.  I  was  assured 
time  after  time  tKat  all  the  Senussi  wished  was  to  be  left  in  peace  to 
study  and  follow  the  precepts  of  the  Prophet.  Nearly  all  the  towns  and 
villages  I  passed  sent  a  yearly  contribution  to  Kufra,  the  headquarters 
of  the  sect.  Some  Fezzani  traders  told  me  that  they  paid  the  annual  con¬ 
tribution  as  a  kind  of  insurance  money.  The  Tubbu  Bcshade,  who  l>elong 
to  the  Senussia  to  a  man,  and  at  the  same  time  are  the  most  feared 
robbers  on  the  road,  will  always  respect  the  loads  of  a  member  of  the  sect. 

There  is  every  hojw  that  the  advance  of  tho  desert  may  l)o  stayed 
during  the  next  few  years.  With  a  strong  Government  in  Tripoli,  such 
as  the  new  Turkish  constitution  promises  us  for  tho  future,  the  people 
in  Tripoli  and  Fezzan  'will  gain  confidence  in  themselves  and  tho  wealth 
of  their  own  country  independent  of  the  trans-Saharan  trade,  which  at 
best  w'as  only  an  artificial  source  of  income,  and  did  the  poor  people 
more  harm  than  good.  Already  the  influence  of  tho  young  Turkish 
element  during  the  time  of  Redjel  Pasha  has  made  itself  felt  throughout 
the  country. 

With  the  French  garrisons  in  Air  and  Bilma  the  old  trade  routes 
from  Kano  and  Bornu  will  be  reopened,  and  the  oases  will  once  more  be 
held  by  men  against  the  desert,  when  the  caravans  from  Air,  Ghat, 
Bilma,  Tibesti,  and  Borku  will  work  their  way  to  the  great  European 
market,  which  our  new  railway  ■null  open  in  Kano. 

The  Prksidext  (before  the  paper) :  Mr.  Hanns  Vischer,  whom  we  welcome 
here  to-night  as  our  lecturer,  is  a  native  of  Switzerland.  He  went  out  to  Nigeria 
some  years  ago  in  the  first  jdace  as  a  missionary,  but  he  made  himself  so  useful  to 
the  administration  there  that  they  persuadeel  him  to  become  an  official  of  the  Niger 
Protectorate.  For  several  years,  therefore,  he  has  been  in  the  service  of  the  British 
Government,  and  quite  recently  he  has  been  appointed  Director  of  Education  to 
Northern  Nigeria.  But  he  has  always  taken  a  great  interest  in  exploration,  and  on 
one  occasion  when  he  was  intending  to  return  home  on  leave  he  determined  to  try 
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to  cross  the  Sahara  northwards,  esj  ecially  with  the  view  of  endeavouring  to  explore 
the  Tibesti  mountains — a  region  of  Africa  very  little  known,  that  stretch  700  miles 
or  so  north-west  from  Darfur.  lie  was,  unfortunately,  unable  to  carry  out  this 
expedition,  but  still  hopes  to  do  so.  His  last  journey,  which  he  is  going  to  describe 
to-night,  was  from  the  north,  southwards  across  that  great  wasteland,  and  I  am  sure 
we  shall  all  find  it  full  of  interest  from  a  geological,  ethnological,  and  archaeological 
])oint  of  view.  The  number  of  routes  throughout  the  world,  the  traversing  of  which 
involves  great  personal  danger  to  the  explorer,  is  becoming  every  decade  less  and 
less,  fewer  and  fewer.  The  route  to  be  describetl  to-night  is  one  of  them,  and  I  am 
tempted  to  say  that  happily  some  remain.  At  all  events,  we,  sitting  here  in  this 
comfortable  hall — or  perhaps  I  should  say  this  tolerably  comforhible  hall — feel  the 
advantage  of  the  existence  of  regions  where  adventure  is  still  possible.  But  I  will 
not  keep  you  from  taking  what  I  may  describe  as  “  our  part  ”  in  the  adventure  in 
the  Sahara,  and  will  at  once  call  on  Mr.  Vischer  to  be  kind  enough  to  deliver  his  lecture. 

Mr.  U.  Weld  Blundell  :  One  of  the  most  interesting  parts  of  the  lecturer’s 
paiier  seems  to  me  to  be  that  which  had  reference  to  the  slave  trade.  He  mentions 
the  points  where  you  could  almost  see  the  road  by  the  number  of  skeletons  that 
were  visible.  That  great  slave  trade  was  headed  off  from  that  road  through  the 
vigilance  of  Europe,  and  was  driven  to  the  eastern  road  through  Kufra  to  Benghazi. 
When  I  was  at  Benghazi,  two  caravans  came  every  year  with  1200  slaves  each, 
and,  as  according  to  local  infonnation  about  one  in  three  survived,  you  may 
take  it  4000  people  were  left  on  that  desert  twice  a  3’tar.  Many  of  these  slaves 
were  brought  to  the  harbours  of  the  Cyrenaica,  and  distributed  to  various  ports 
in  the  eastern  Levant.  The  Senussi  sect,  that  the  lecturer  mentions,  have  their 
convents  and  settlements  all  over  the  Sahara  desert.  All  along  the  north  coast 
of  Africa,  starting  on  the  other  side  of  the  Imy  of  Sydra,  they  have  a  great  number 
of  these  convents,  or  sauwyas,  some  of  which  contain  over  300  slaves,  tilling  the 
soil  and  working  for  them.  At  Siwa,  when  I  was  there,  the  heads  of  the  sect 
reckoned  that  they  had  in  different  parts  over  7000  slaves  in  their  possession.  Not 
l>eing  allowed  to  ship  the  slaves  across  the  ileditcrraucan,  the  last  dodge  for  getting 
them  over  to  Constantinople  and  Smyrna  was  for  the  caravan  leaders  to  marry  two 
or  three  hundreil  of  these  slaves  each,  and  smuggle  them  across  as  their  wives.  I 
congratulate  the  lecturer  very  much  njx)!!  this  most  interesting  journey,  which  has 
not  been  done,  I  believe,  since  Dr.  Barth,  and  opens  out  an  immensely  rich  field 
both  for  the  ethnologist  and  the  archreologist.  The  Tuaregs,  that  have  been  .always 
such  a  mysterious  force  in  the  desert,  are  also  a  most  Interesting  nation,  and  arc 
supjxrsed  to  be  among  those  that  have  the  most  legitimate  right  to  be  consideretl 
the  representatives  of  the  ancient  Libj-ans,  the  Tem.ahu  who  are  depicteil  on  the 
monuments  of  Egypt  as  having  invaded  it  sixteen  centuries  before  Christ. 

Prof.  Wtndham  Dunstax:  I  have  been  very  much  interested  in  he.aring  this 
excellent  account  by  Mr.  Vischer  of  his  journey  across  the  Sahara.  As  we  all 
know,  this  was  one  of  the  great  routes  by  which  the  produce  of  the  Western 
Sudan  reached  the  markets  of  Europe,  and  having  heard  so  much  of  interest 
from  Mr.  Vischer,  one  wishes  to  know  more ;  and  I  think  m.any  besides  myself 
would  like  to  hear  what  has  become  of  that  caravan  trade ;  how  much  remains 
and  how  much  more  is  likelj’  to  be  taken  in  future  by  the  Niger  route  on  the 
other  side.  Wo  have  already  created  a  very  large  shipping  trade  with  West 
Africa,  and  it  is  to  our  interest  that  this  should  be  developed,  and  that  the  pro¬ 
ducts  of  what  we  now  c.all  Northern  Nigeria  should  come  by  the  Niger  to  the 
port  of  Liverpool.  Of  the  very  large  amount  of  produce  that  used  to  come  by  the 
caravans  across  the  route  which  has  been  described  to-night,  I  believe  a  certain  pro- 
iwrtion  still  comes  that  way,  including  leather  and  ostrich  feathers. 
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Mr.  ViscHEB  :  Trans-Saharan  trade  may  be  calleil  extinct  at  the  present  day,  as 
I  showed  in  the  course  of  my  jiaper.  Tiiere  are  two  roads  from  Northern  Nigeria  to 
tlie  coast  and  Tripoli — one  from  Kano  by  Tinder  and  Air  to  Ghat  and  thence  to 
Tiiix)li,  the  other  from  Bornu  fiVJ  Bilma  and  Murzuk.  Owing  to  the  continual  raids 
from  Hoggar  Tuareks  and  Tubhus,  these  roads  are  quite  unsafe.  Comparative 
safety  for  passing  caravans  can  only  be  exjiected  after  the  country  has  betm 
reix)pulated,  and  that  will  take  a  long  time.  Long  before  that  the  Arab  tratiers, 
who  for  generations  ]«st  have  carried  on  the  commerce  with  the  people  of  Nigeria, 
will  have  come  south,  where  their  natural  ability  will  make  them  the  middlemen 
between  the  Euroiwan  trader  and  the  negro.  I  feel  therefore  convinced  that  our 
new  (Nigerian)  railway  will  provide  the  markets  for  all  the  Southern  Sahara 
countries.  Air,  Demagerara,  Kancm,  Borku,  Bilma  and  Tibesti,  and  that,  while 
furthering  this,  the  prcsfierity  of  the  jKople  will  indirectly  contrihute  towards  the 
driving  back  of  the  desert  from  our  borders. 

Tbe  PnKSinEXT  (after  the  pajier):  The  extremely  modest  lecture  which  we 
hav'e  listened  to  to-night  hardly  gave  the  impression  of  confirming  what  I  said  in 
my  ojiening  remarks  as  to  the  danger  of  this  journey.  I  hoi'e  no  one  will  lie 
deceived  by  that  moihsty,  and  will  believe  me  when  I  say  that  it  is  really  an 
extremely  dangerous  jouiney  which  Mr.  Vischcr  accomplished.  This  fact  is  con¬ 
firmed  in  rather  a  striking  way  to-night.  We  have  nearly  always  a  large  number 
who  wish  hr  take  jwrt  in  the  discussion,  whilst  to-night  there  have  lieen  very  few. 
Still,  when  we  remember  that  there  have  only  been  two  or  three  Eurojicans  who 
have  travelled  this  road  during  the  last  half-centurj',  it  is  not  very  surptrising  that 
none  of  them  should  be  present  in  order  to  discuss  the  question  with  Mr.  Vischer. 
The  lecturer  has  very  wisely  concerned  himself,  not  so  much  with  his  own  personal 
adventures,  but  with  the  many  interesting  problems  which  are  brought  up  for 
solution  in  this  interesting  country.  He  Las  told  us  how  the  sand  is  constantly 
encroaching  on  the  oasis,  and  how  this  encroachment  is  increasing  liecause  of  the 
diminution  of  the  number  of  inhabitants.  But  if  we  l(X)k  back  to  j>rehistoric  times, 
we  must  admit  that  there  was  a  iieriod  when  there  were  no  human  beings  in  this 
district.  At  that  period,  then,  either  the  climate  must  have  been  much  V)etter,  and 
there  must  have  been  much  more  vegetation,  or  else  when  the  first  men  came  into 
that  region  they  must  have  known  better  than  the  present  inhabitants  how,  not 
only  to  stop  the  encroachment  of  the  sand,  but  to  win  back  from  the  sandy  desert 
places  fit  for  cultivation.  It  seems  to  me  that  this  latter  hypothesis  is  very  im- 
proUable,  and  therefore  in  prehistoric  times  there  must  have  lieen  in  that  land  a 
very  different  climate  to  what  now  exists.  The  fossil  trees  alluded  to  seem  to 
confirm  this  view.  I  think  what  the  lecturer  s.iys  about  tbe  inhabitants  not  Iwing 
able  to  keeji  the  sand  back  is  perfectly  consistent  with  this  state  of  things — with 
this  view  of  there  having  been  a  Iretter  climate  in  pirebistoric  times.  But  still,  it 
has  raised  the  very’  interesting  question  whether  the  climate  is  getting  hotter  or 
worse;  whether  this  struggle  is  becoming  more  or  less  difficult.  If  more  difficult, 
one  would  feel  inclined  to  say  that  it  would  be  better  to  give  in.  Hence  we  see 
there  are  many  interesting  scientific  questions  to  be  dealt  with  in  this  region,  but 
for  them  to  lie  thoroughly  dealt  with  needs  careful  scientific  obseivation  extending 
over  many  ye<avs.  But  for  observations  of  this  kind,  jiioneer  exjdorers  like 
Mr.  Vischer  must  have  oixmcd  up  tbe  road  and  made  it  piossible  for  travellers.  In 
bringing  this  meeting  to  a  close,  I  am  sure  I  may,  in  the  name  of  every  one  here 
piresent,  thank  5Ir.  ^  ischer  most  heartily  for  his  pioneer  journey  through  this  most 
dangerous  and  difiVcnlt  lar.d,  an<l  also  for  the  extremely  interesting  way  he  has 
described  it  to  ns  to-night.  I  beg  to  thank  him  in  your  name  most  sincerely. 
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MAN  AND  CLIMATIC  CHANGE  IN  SOUTH  AMERICA. 

By  ISAIAH  BOWMAN. 

FitOM  time  to  time  there  is  rei»oit(‘d  the  finding  in  the  arid  parts  of 
South  America  of  evidence  indicative  of  climatic  changes  within  the 
human  peiiod.  As  similar  evidences  arc  repeatedly  brought  to  light 
ill  other  regions,  notably  Asia  and  northern  Africa,  and  are  of  wide 
current  interest,  it  will  lie  important  to  see  what  the  rank  and  cpiality 
of  the  South  .\merican  observations  are,  and  what  is  the  degree  of 
conclusiveness  which  they  warrant.  Further  interest  attaches  to  these 
examples  from  the  southern  hemisphere,  because  the  evidences  are  not 
in  any  important  degree  derived  from  scanty  and  ambiguous  historic 
records  from  a  remote  past,  but  consist  of  physical  objects  and  facts 
observable  by  any  one  to-day  ;  and  once  the  facts  are  accurately  observed 
a  few  postulates  can  be  admitted  even  bj*  the  most  radical  student,  and 
of  these  it  appears  to  the  present  writer  that  the  one  pointing  to  pro¬ 
nounced  climatic  change  since  the  occupation  of  the  region  liy  man  is 
by  far  the  most  reasonable.  The  admission  of  this  position  at  the 
outset  will  enable  the  reader  to  take,  if  he  chooses,  an  antagonistic 
view,  and  thus  perhaps  the  more  thoroughly  test  both  evidence  and 
conclusion. 

Three  sets  of  observations  will  be  examined.  The  three  are  in 
distinctly  different  localities  in  the  arid  jiortion  of  western  South 
.America;  they  are  evidences  of  totally  different  sorts,  and  could  not 
therefore  have  been  misinterpreted  by  the  suggestions  of  one  observer 
to  the  other;  and  the  observations  are  distinctly  separate  in  time.  The 
first  set  of  observations  w’c  owe  to  Darwin,  who,  in  that  scientific 
classic,  ‘A  Naturalist’s  Voyage  Around  the  World,’  brought  to  light 
certain  observations  on  ruins  and  on  changed  conditions  of  human 
habitability  in  Chile,  and  with  characteristic  freedom  of  thought  he  at 
once  entertained  the  theory  of  climatic  change.  The  second  set  of  obser¬ 
vations  here  considered  is  by  Moreno,  who  has  for  many  years  gathered 
data  of  this  sort  and  who,  in  1901,  in  an  article  entitled  “Notes  on  the 
Anthropogcography  of  Argentine,”  *  set  forth  the  conclusion  that  the 
climate  of  north-western  .Vrgentine  had  undergone  so  marked  a  change 
as  to  affect  the  population  and  exclude  them  from  regions  formerly 
habitable.  The  third  set  of  observations  was  gathered  by  the  Yale 
South  American  Expedition  of  1907,  and  pertains  to  the  Lake  Huasco 
region  east  of  Iquique,  an  enclosed  basin  in  the  Maritime  .Vndes.  The 
observations  will  lie  discussed  in  the  order  of  their  puVdication. 

Itarwin  writes  f  that  the  most  perfect  ruins  ho  observed  were 
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t  .lolin  Murray,  edition  of  189u,  mi.  ;H1  el  Keif. 


268 


MAN  AND  OIJMATIC  PHANGE  IN  SOFTH  AMERICA. 


the  Ilainas  de  TamLillos,  in  the  Uspallata  pass,  where  occurred  srnall 
square  rooms  huddled  together  in  separate  groups,  with  some  of  the 
doorways,  formed  by  a  cross  slab  of  stone  only  about  3  feet  high, 
yet  standing.  The  houses  when  in  condition  must  have  been  capable 
of  containing  a  considerable  number  of  people.  The  location  of  the 
ruins  on  the  pass  suggests  that  they  may  simply  represent  a  halting* 
station  on  one  of  the  Inca  roads,  and  such  is  the  tradition.  Taken  by 
itself  this  evidence  is  therefore  inconclusive.  It  harmonizes  with  the 
thought  of  climatic  change  as  affecting  man,  but  does  not  establish  it. 

In  other  parts  the  evidence  is  stronger.  Ruins  were  observed 
“  where  it  does  not  appear  probable  that  they  were  used  as  mere 
resting-places,  but  yet  where  the  land  is  .  .  .  utterly  unfit  for  any 
kind  of  cultivation.”  In  the  ravine  of  Jajuel,  near  Aconcagua,  where 
there  is  no  pass,  Darwin  “  heard  ”  of  remains  of  houses  “  situated  at 
a  great  height,  where  it  is  extremely  cold  and  sterile.”  From  this 
he  was  “  inclined  to  speculate  on  the  probability  of  a  small  change  of 
climate.”  In  the  Cordillera  of  central  (then  northern)  Chile  ruins 
of  old  Indian  houses  were  reported  numerous,  and  in  them  were 
not  infrequently  discovered  bits  of  woollen  articles,  instruments  of 
precious  metals,  and  heads  of  Indian  com.  Of  course  the  climatic 
control  this  suggests  is  not  that  of  changing  temperature  which  formerly 
made  the  higher  tracts  more  inhabitable,  for  many  of  the  upland 
dwellers  of  to-day  inhabit  lofty  and  bleak  situations.  The  significant 
fact  is  that  many  of  them  were  in  places  where  the  land  to-day  “  pro¬ 
duces  absolutely  nothing,  and,  what  is  still  more  extraordinary,  where 
there  is  no  water.”  The  evidence  was  gathered  in  part  from  “  men  who 
had  spent  their  lives  in  travelling  through  the  Andes,”  and  that  the 
houses  were  formerly  used  as  places  of  refreshment  was  affirmed  by  “  the 
.  .  .  people  of  the  country.”  No  one  need  point  to  the  weakness  of 
the  argument  as  above  outlined,  for  that  weakness  Darwin  clearly 
suggests,  less  by  the  directness  of  his  final  conclusion  than  by  the  care 
with  which  he  reports  the  source  and  the  exact  quality  of  the  evidence. 

Regarding  Darwin’s  personal  observations  there  will  be  little 
doubt.  These  were  made  at  Punta  Gorda,  south  of  the  Copiapd  valley, 
and  an  exactor  appreciation  of  their  value  may  be  gained  by  noting 
the  position  of  the  locality  with  respect  to  the  southern  edge  of  the 
desert  of  Atacama.  The  practically  rainless  desert  begins  some 
distance  north  of  Copiapo  at  Paposo,  25°  S.  Between  this  locality 
and  Valparaiso  there  are  occasional  showers,  and  although  they  are 
very  light  and  uncertain,  they  measurably  increase  the  resources 
of  the  inhabitants  to-day.  Even  in  the  vicinity  of  Valparaiso  there  is 
very  light  rainfall,  only  about  12  inches  a  year.  Now,  further  north, 
in  the  more  completely  arid  desert  of  Tarapac&,  a  slight  favour¬ 
able  change  of  climate  would  still  leave  the  climate  so  arid  that  it 
might  not  visibly  affect  the  population  capacity  of  the  land ;  on  the 
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other  band,  if  the  rainfall  were  only  slightly  increased  in  that  border 
region,  from  Paposo  to  Valparaiso,  where  the  desert  grades  oflf  into 
the  well-watered  lands,  and  where  there  is  already  some  rainfall, 
the  region  might — indeed,  must — by  that  fact  Ijecome  more  habitable. 
While  Darwin  does  not  point  to  the  critical  locations  with  respect 
to  rain-belts  of  the  points  at  which  his  observations  were  made,  ho 
does  suggest  the  effect  in  the  region  of  a  change  from  the  present 
condition  of  one  shower  in  two  or  three  years  to  two  or  three  showers 
a  year.  It  would  mean  just  that  slight  concentration  of  water  in 
springs  and  rills  which  makes  the  support  of  a  few  families  a 
possibility  in  favoured  localities. 

The  ruins  at  Punta  Gorda  are  situated  in  a  most  conspicuous  and 
defenceless  position  at  the  bottom  of  a  broad  flat  valley.  “  There  was 
no  water  nearer  than  3  or  4  leagues,  and  that  only  in  very  small 
(quantity,  and  bad ;  the  soil  was  absolutely  sterile ;  1  looked  in  vain 
even  for  a  lichen  adhering  to  the  rocks.  At  the  present  day,  with 
the  advantage  of  beasts  of  burden,  a  mine,  unless  it  were  very 
rich,  could  scarcely  be  worked  here  with  profit.  Yet  the  Indians 
formerly  chose  it  as  a  place  of  residence!”  In  looking  about  for 
an  explanation,  it  is  evident,  from  Darwin’s  statement  concerning 
the  observations  of  Gill,  a  civil  engineer  at  Lima,  that  he  is  much 
impressed  by  Qill’s  conclusion  that  the  greater  portion  of  the  land 
now  incapable  of  cultivation,  but  covered  with  Indian  ruins,  was 
reduced  to  this  state  by  neglect  of  the  water-conduits  or  their  breakage 
by  subterranean  movements.  A  case  is  cited  of  the  bodily  diversion 
of  a  stream  by  crustal  deformation,  probably  associated  with  an  earth- 
([uake,  and  such  action  might  cause  an  irrigated  tract  to  lose  its 
fertilizing  stream  and  revert  to  its  original  desert  condition.  This 
is  undoubtedly  the  case  in  many  instances,  but  it  very  obviously  does 
not  apply  to  Punta  Gorda  in  a  valley  of  pronounced  grade  even  to-day, 
and  one  not  capable  of  being  irrigated  at  this  precise  locality  from  any 
higher  source.  While  Darwin’s  observations,  as  a  whole,  are  neither 
extensive  nor  conclusive  enough  to  satisfy  the  hypothesis  of  climatic 
change,  some  of  them  point  with  conviction  to  that  hypothesis,  and  all 
harmonize  with  the  conclusions  based  upon  those  different  observations 
and  methods  of  analysis  next  to  be  reviewed. 

Moreno  bases  his  conclusions  of  climatic  change  upon  evidence 
gathered  north  of  Mendoza  and  in  north-western  Argentina  generally. 
A  century  ago  the  small  lakes  of  Guanacache,  between  San  Juan  and 
Mendoza,  are  rejiorted  to  have  been  much  more  extensive,  and  to  have 
l*een  navigated  by  the  Indians  as  Lake  Titacaca  is  navigated  to-day. 
Moreover,  in  the  Andine  gorges  he  has  seen  extensive  ruins  where 
to-day  life  is  extremely  difficult  or  impossible  during  a  great  part  of 
the  year,  and  extensive  irrigation  works  where  to-day  one  could  not 
jwssibly  find  a  drop  of  water,  “showing  that  the  climatic  conditions 
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uf  these  regions  have  changed,  and  that  the  waters  must  have 
diminished.” 

Further  instances  are  cited  from  north-western  Argentina,  whose 
physiography  is  characterized  by  a  series  of  enclosed  basins  and  basin¬ 
like  valleys.  All  of  it  is  arid  or  semi-arid,  and  is  described  as  having 
a  desert-like  appearance  similar  to  many  parts  of  our  own  south-west 
or  of  northern  Mexico.  “  The  vegetation  where  irrigation  has  not 
reached  is  poor,  and  the  predominant  tree  in  the  lower  plains  is  the 
algarroba  or  carob  tree.  In  the  highlands  volcanic  rocks  predominate, 
and  the  scenery  now  seems  that  of  a  dead  world.  .  .  .  These  dreary 
broken  lands  are  apparently  unlit  for  permanent  human  settlement; 
but  that  has  not  always  been  the  case.”  In  every  part  of  the  plains, 
valleys,  gorges,  and  summits,  proofs  are  alleged  to  have  been  found 
that  the  region  was  once  inhabited,  the  climate  then  being  milder  and 
more  temperate.  Numerous  rock  hollows  have  been  observed  in  which 
corn  and  algarroba  beans  were  once  pounded,  llurial-grounds  occur 
everywhere,  their  accessor)'  contents  displaying  great  skill  in  pottery. 
Stone  hammers  and  axes  are  common,  besides  objects  in  copper  and 
gold.  Animal  forms  are  carved  in  stone,  sometimes  in  hard  basalt. 
These  evidences  are  most  numerous  in  the  valley  near  the  town  of 
Catamarca,  from  the  old  settlement  of  Chumbicha  at  the  southern  end 
of  the  valley  to  the  Pucara  at  the  base  of  Mount  Aoonquija.  Here  is 
a  valley  in  which  there  was  once  a  continuous  line  of  villages  and 
busy  towns  bordered  by  massive  mountains,  and  defended  at  the  ex¬ 
tremity  by  the  military  posts  of  Chumbicha  and  Pucara.  In  another 
valley  to  the  north  are  the  remains  of  walls  and  agricultural  grounds 
so  extensive  as  to  indicate,  it  is  asserted,  that  the  population  formerly 
numbered  “  tens  of  thousands.”  “  To-day  the  waters  of  the  valley  are 
scanty  and  used  only  by  a  few  descendants  of  the  natives,  po>sessiDg 
only  a  few  goats  and  a  little  maize.  In  former  times  rains  must  have 
been  fre(|uent  and  water  more  abundant  than  it  is  to-day,  as  there  are  still 
visible  small  grounds  in  the  rocky  slopes  which  have  been  cultivated  by 
natural  supplies  and  not  by  irrigation,  which  would  have  been  impossible.” 

To  the  west  of  the  dry  abrupt  chain  of  Ambato  is  an  extensive  old 
lacustrine  basin  of  5000  sejuare  miles  bounded  by  mountains  to  north, 
east,  and  west,  and  by  low  hills  on  the  south.  Moreno  visited  the  foot 
of  the  eastern  side,  and  says  positively  that  the  water-supply  existing 
there  to-day  is  hardly  sufficient  for  the  needs  of  the  small  villages,  and 
quite  insufficient  for  the  former  large  population.  The  remains  of  the 
ancient  villages  extend  in  every  direction,  even  to  the  centre  of  the 
old  lake,  now  reduced  to  salt  deposits  flooded  during  the  rainy  season. 
The  settlements  are  believed  to  have  encroached  on  the  lake  during 
the  process  of  evaporation.  Specimens  of  ancient  industry,  old  settle¬ 
ments,  and  burial-grounds  are  found  to-day  in  districts  where  now  it 
is  necessary  to  carr)'  water  for  drinking  purposes.  Only  the  north-cast 
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coruor  of  this  ouco  exteusively  oultiv^atod  basin  is  cultivated  to-day. 
At  Antofagasta  de  la  Sierra  is  a  barren  landscape  where  a  few  small 
streams  empty  themselves  into  a  little  lagoon  at  the  foot  of  the  two 
recent  volcanoes.  The  climate  only  admits  of  the  cultivation  in  patches 
of  a  sort  of  clover.  “In  the  time  of  former  settlements  there  were 
cornfields  and  irrigating  channels,  white  among  the  ruins  of  the  town, 
and  in  the  black  lava,  were  discovered  foundries  and  small  melting- 
pots  and  broken  casts  for  beautiful  bronze  disks." 

Keviewing  the  evidence  outlined  above,  we  note  that  the  first  item 
is  a  legend — a  report  that  a  small  and  now  unused  lake  was  once 
navigated.  Without  any  suggestion  of  the  authenticity  of  the  legend, 
or  any  evidence  of  its  having  been  tested,  we  are  obliged  to  record  it 
merely  as  belonging  to  that  large  class  of  neutral  evidence  which 
neither  contravenes  nor  strengthens  the  supposition  of  climatic  change. 
The  general  statement  that  follows,  to  the  effect  that  the  climate  must 
have  changed  because  old  settlements,  as  attested  by  numerous  ruins, 
were  located  where  now  not  a  drop  of  water  is  to  be  found,  only  raises 
the  question  as  to  the  possibilities  of  water  transportation  and  storage 
in  the  valley.  The  question  is  partly  answered  in  a  later  paragraph, 
where  it  is  noted  that  small  anciently  cultivated  tracts  are  visible, 
which  must  have  been  furnished  by  natural  supplies,  because  irrigation 
would  not  have  been  possible.  That  is  to  say,  actual  rain  must  have 
fallen  upon  these  unirrigable  patches  of  land,  or  very  obviously  agri¬ 
culture  could  not  have  been  carried  on.  In  the  absence  of  detailed 
evidence  of  the  water  possibilities  of  specific  areas,  we  can  only  assume 
that  Moreno’s  judgment  as  to  these  possibilities  is  or  is  not  to  bo 
trusted.  As  he  is  a  native  of  Argentina,  has  travelled  the  arid  districts 
frequently,  and  knows  them  intimately,  the  assumption  seems  fair  that 
he  is  accurate  in  these  generalizations  affecting  limited  areas  whoso 
water-supply  is  easily  capable  of  fairly  accurate  appreciation  ui)on 
brief  study.  Furthermore,  the  extremes  are  so  wide -of  relatively 
dense  populations  once  inhabiting  basins  that  to-day  support  but 
small  villages,  and  in  which  water  must  be  carried  for  the  miners — 
that  the  limits  of  error  in  estimating  the  water-supply  w’ould  seem 
to  fall  well  within  the  actual  hard  facts  of  observation  upon  settle¬ 
ments.  Furthermore,  among  these  distinct  basins  and  restricted  valleys 
each  is  a  law  unto  itself.  No  far  distant  source  can  be  appealed  to 
us  upon  a  flatter  tract  where  interior  basin  drainage  is  not  the  rule. 
It  is  certain  that  the  settlements  must  have  been  supported  by  the 
water-supply  of  that  particular  busin  in  which  they  are  found.  Neither 
can  it  be  argued  that  these  settlements  in  an  ancient  mining  region 
may  moan  artificial  support  by  other  towns  that  depended  upon  the 
basin  populations  for  metal  4.  For  the  observed  facts  are  not  alone 
those  of  mere  settlements,  but  those  indicating  agricultural  activity 
on  a  corresponding  and  now  impossible  scale. 
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The  route  of  the  Yale  South  American  expedition  of  19<>7  was  from 
Pica,  one  of  the  larger  oases  that  occur  along  the  western  base  of  the 
Maratime  Andes  back  of  Igwigoe,  eastward  across  the  Andes  to  Llica, 
in  western  Bolivia.  In  the  course  of  the  journey  some  time  was  spent 
in  the  Lake  Huasoo  l)a8in,  which  lies  at  the  westcim  foot  of  the  great 
Sillilica  range,  a  line  of  lofty  volcanic  peaks  that  surmount  the 
plateau-like  western  Andes.  Opportunity  was  thereby  afforded  to 
ride  around  the  southern  end  of  the  basin,  observe  the  now  elevated 
beaches  about  its  margin,  and  to  discover  what  were  considered  to 
be  signs  of  occupation  of  the  basin  by  man  when  the  lake  waters  were 
at  a  much  higher  level  than  now.  All  locations  referred  to  in  the 
following  description  may  be  identified  upon  the  map  (Fig.  1).  The 
basin  is  about  14  miles  long  (north  to  south)  and  8  miles  wide  (east 
to  west).  Upon  its  very  flat  floor  a  salt  lake  now  occurs  whose 
dimensions  are  much  more  restricted  than  that  of  the  basin — a  lake 
of  ragged  outline  bordered  by  salt-encrusted  plains.  About  the  margin 
of  the  basin  alluvium  has  everywhere  been  washed  in,  but  to  a  less 
degree  upon  the  south  side  than  elsewhere.  Upon  these  alluvial  fans 
and  dibrig  slopes  grass  grows  in  a  few  patches  where  natural  irrigation 
from  springs  obtains,  while  upon  the  drier  portions  tola  bushes  occur. 
The  less  salty  portions  of  the  plain  bordering  the  lake  likewise  bear 
a  certain  quantity  of  succulent  grass  utilized  by  the  vicuna  and  giianaco 
that  in  great  numbers  come  down  from  the  higher  portion  of  the 
Andes  to  graze  upon  the  short  grass  daring  the  height  of  the  winter 
season  (Figs.  2  and  3). 

Upon  the  west  side  of  the  basin,  and  at  the  base  of  the  steep  scarp 
that  there  forms  the  margin,  are  a  number  of  springs  of  clear  water, 
fed  from  the  higher  portions  of  the  plateau  to  the  west  and  north-west. 
Upon  them  the  trails  of  the  region  focus.  A  number  of  corrals  have 
been  built  about  some  of  them,  and  in  one  case  several  stone  and  mud 
huts,  now  no  longer  used,  are  to  be  found.  In  the  south-eastern,  and 
again  in  the  south-western  corners  of  the  basin,  other  stone  corrals 
occur,  not,  however,  where  water  is  to  be  found  to-day,  but  merely 
beside  the  trail,  the  one  (A,  Figs.  1  and  2)  at  the  mouth  of  a  gorge 
in  an  angle  of  the  gorge-wall  sheltered  from  the  wind,  the  other  (B)  at 
the  foot  of  a  scarp,  where  similar  protection  is  afforded.  From  A  to  B 
is  about  G  miles,  and  the  best  evidence  to  be  considered  lies  between 
these  two  points.  It  is  in  the  form  of  old  trails,  corrals,  and  stone  walls 
now  in  ruins.  These  are  about  150  feet  above  the  floor  of  the  basin, 
and  to  a  notable  degree  their  position  corresponds  with  that  of  a  low 
terrace  of  that  old  lake,  ancestral  to  the  present  one  (see  Fig.  4). 
Their  most  distinct  and  quite  unmistakable  occurrence  is  for  about 
3  miles,  beginning  near  A  and  running  toward  B.  In  this  stretch  the 
old  corral  at  Iluasco  Ligeltz  is  most  clearly  defined.  Here  one  may  see 
a  once  well-worn  but  now  abandoned  and  rather  faint  trail  just  outside 
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Tbe  military  mapx  of  Chile,  which  have  been  a  partial  source  uf  material  fur  tliis  map,  ilu  n»t 
indicate  the  tu|K>Kra|>liy.  Kor  this  reason  the  limits  of  the  Huasco  I’asin,  as  here  defiiieil,  are  uniy 
approalmate.  On  the  west  these  limits  culiicide  with  a  10U0-f»ut  scarp  uf  marked  rectilinear  <|Uulity  and 
of  greater  extent  than  the  lake  l>asin.  <m  the  north  the  limits  uf  the  basin  are  the  heads  of  a  series  i>f 
yreat  alluvial  fans,  miles  in  length  and  far  higher  titan  the  highest  strand  lines,  the  largest  one  toward  tlic 
north  being  nearly  lOuO  feet  aliore  present  lake-level. 


FIG.  2. 


Tills  large-scale  map  lias  many  Inaccuracies  comparable  with  thuse  uf  Fig.  I.  They  ate  due  to  the 
limits  uf  time  for  making  field  surveys  and  to  the  narrow  limits  of  knowledge  as  expressed  un  best 
available  maps.  Tbe  map  at  least  portrays  with  reasonable  accuracy  tbe  trails  and  corrals  and  their 
Space-relations,  together  with  their  relations  to  tbe  old  lake-levels.  The  scarp  on  tbe  left  is  artificially 
straight,  nevertheless  it  is  rectilinear  to  a  highly  conspicuous  degree  with  few  important  exceptions. 
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(south)  of  a  stone  wall,  or,  it  would  be  more  accurate  to  say,  a  line  of 
stones.  Sand  has  been  drifted  over  the  old  trail,  and  it  is  washed  out 
in  places,  while  the  line  of  stones  has  crumbled  and  been  somewhat  dis¬ 
placed  by  the  accidents  of  the  weather — frost,  changing  temperature, 
and  wind.  Yet  both  the  trail  and  the  line  of  stones  are  distinct  and 
unmistakable,  as  Fig.  4  suggests.  The  photograph  brings  out  the  most 
conspicuous  and  important  quality  of  the  feature — the  contour-like 
trend  of  the  line  of  stones.  The  line  curves  out  and  in  gently,  thus 
roughly  corresponding  both  to  the  vertical  position  and  to  the  horizontal 
irregularities  of  the  edge  of  the  old  water-plane.  Here  and  there  along 
the  trail  are  two  features  common  to  all  the  accustomed  trails  of  to-da}’^ 
— ngnos  del  camino  and  stone  corrals.  The  former  are  heaps  of  stones, 
the  accumulations  of  many  years,  to  which  each  passer-by  contributes. 
Their  functions  are  various  :  they  point  the  way  (hence  the  name,  “  sign 
of  the  way  ”)  in  those  parts  of  the  route  where  sand-drifts  occur  ;  are 
supposed  to  be  a  preventive  of  drought  if  erected  at  the  sources  of  the 
streams ;  and  are,  in  a  sense,  altars,  when  erected  upon  passes,  where 
offerings  of  llama,  wool,  millet,  and,  in  these  latter  days,  candles  and 
crosses  are  made.  In  still  other  oases  they  are  an  index  of  good 
fortune,  and  the  addition  of  a  stone  to  the  heap  is  sujiposed  to  bring  the 
traveller  good  luck.  They  are  to  be  found  everywhere  along  every 
trail — one  is  almost  never  out  of  sight  of  at  least  one  of  them — and  are 
often  of  prodigious  size,  10  to  14  feet  in  height,  and  40  or  50  feet 
in  circumference. 

The  stone  corrals  along  the  line  of  the  old  road  are  invariably 
erected  where  stream-channels  cross  the  trail  on  their  way  down  the 
gentle  slope  that  descends  to  the  margin  of  the  basin-floor.  The  upper 
part  of  one  side  of  such  a  channel  shows  in  the  foreground  of  Fig.  4. 
The  identity  of  the  corrals  is  unmistakable,  even  in  their  present 
condition,  with  the  stones  for  the  most  part  fallen  away,  only  an 
occasional  wall  remnant  now  being  visible  to  indicate  the  nature  of  the 
accumulation  and  the  outlines  of  the  once  occupied  corral.  So  far  as 
shelter  goes  the  position  of  these  dilapidated  corrals  is  quite  unreasonable, 
for  they  are  exposed  to  the  full  strength  of  winds  from  every  quarter. 
The  inference  seems  reasonable  that  such  an  exposed  position  at  this 
altitude  ('12,000  feet),  where  the  night-winds  from  off  the  snow-capped 
Sillilica  range  are  exceedingly  bitter  (3°  Fahr.  minimum,  night  of  May  13, 
1907),  can  only  be  explained  by  an  attraction  that  proved  stronger  than 
the  disadvantage  of  full  exposure  to  strong  cold  winds.  It  cannot  1)6 
argued  that,  because  other  corrals  in  similarly  exposed  situations  are 
frequently  to  be  found,  these  offer  no  exce])tion  to  the  rule,  for  exposed 
situations  everywhere  are  chosen  only  through  lack  of  sheltered  ones ; 
and  in  this  case  the  distance  to  shelter  was  in  one  direction  2  to  3 
miles,  in  the  other  4  to  5  miles.  The  location  was  determined,  it  seems 
reasonable  to  suppose,  by  a  water-supjdy  associated  with  those  channels 
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on  tho  margin  of  which  the  corrals  occur.  A  subsidiary  fact  of  great 
value  is  that,  when  tho  lake  waters  stood  at  this  150-feot  level,  the  now 
grassy  areas  on  the  west  side  of  tho  lake,  and  that  now  attract  passing 
caravans,  were  then  covered  with  water,  and,  indeed,  along  that  very 
margin  which  is  now  attractive  because  of  water  and  pasture.  In 
place  of  water  and  pasture  there  was  an  abrupt  untravorsablo  declivity, 
which  descended  steeply  below  lake-level  for  at  least  1 00  feet.  Similar 
conditions  prevailed  elsewhere,  except  in  the  north-western  comer  of 
the  basin  and  aljout  its  southern  end.  Here,  then,  was  one  of  the  few 
places  where  acrcsBihh-  water  and  probably  pasture  were  to  be  found. 
This  fact  harmonizes  so  well  with  that  of  the  trail,  with  its  margining 
line  of  stones  running  contour-like  about  the  margin  of  the  basin  near 


KIG.  A. — TIIK  IIASIX  OK  I.AKK  MIASCO  VIKWKP  FUOM  ITS  WKSTK.UX  MARGIN. 

I>irectlT  bfliind  the  camfrit  ia  tlic'  lOOO-fuot  scarp  uf  Fig.  -i.  In  the  fuicgruuiul  is  a  dibrii  slope 
covered  with  tola  bushes.  Beyond  this  zone  is  the  gra-s-covered  and  salt-incriisted  |>laiii  from  which  tin' 
lake  waters  have  been  recently  withdrawn.  'I'he  dark  Isind  in  the  middle  distanci'  Is  latke  Hiiaaco  ils<dr. 
The  twin  ]H>akg  of  Ilnasco  are  in  the  backgroniid  and  the  gorge  of  llinconado  is  in  the  extreme  right 
background. 

an  old  terrace,  that  wo  seem  obliged  to  accept  this  as  evidence  of  the 
use  of  the  trial  when  the  lake  stood  at  a  level  150  feet  above  its  present 
one.  The  use  of  corrals  in  a  position  otherwise  so  inhospitable  seems 
likewise  certain  at  a  time  when  the  tributary  streams  now  represented 
by  dry  channels  (save  when  the  snows  are  melting  or  a  rare  thunder¬ 
storm  occurs)  were  a  dependable  source  of  supply. 

Just  how  absurd  the  positions  of  the  old  corrals  would  be  if  such  old 
conditions  of  water-supply  are  not  postulated  can  best  be  shown  by 
pointing  to  the  advantages  of  the  accustomed  trails  of  to-day,  advan¬ 
tages  which  only  apjieared  with  the  withdrawal  of  the  lake  watei-s  to 
their  present  position.  The  lines  of  the  used  trails,  as  expressed  in 
Figs.  1  and  2,  clearly  show  that  for  every  possible  direction  one  would 
wish  to  go  from  any  spring  the  existing  trails  are  most  direct.  They 
out  across  the  head  of  the  basin,  thus  saving  the  dMour  of  the  old  route. 
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At  the  present  time  plenty  of  grass  and  water  are  found  along  the 
western  edge  of  the  basin ;  none  whatever  is  found  along  the  old 
route.  The  transient  occupants,  and  their  fires,  in  existing  corrals, 
are  at  least  j)artly  sheltered  from  the  wind ;  the  old  corrals  are  fully 
exposed  to  strong  cold  winds.  Neither  can  the  low  terrace  in  connection 
with  which  the  corrals  and  stone  lino  occur  be  invoked  as  a  cause  of 
location,  for  it  is  very  faint,  and  offers  no  advantages  over  the  rest  of 
the  relatively  gentle  slope  upon  which  it  is  built.  It  indeed  seems 
as  if  every  reason  one  can  assign  for  the  building  of  a  corral  in  the  lake 
basin  is  violated  by  the  old  corrals  in  their  present  position.  So  absurd 
a  position  cannot  be  thought  to  have  been  chosen  by  a  people  who  had 
advanced,  even  at  the  time  the  old  trail  was  used,  to  the  point  where 
the  llama  was  domesticated,  and  some  travelling,  and  undoubtedly  there¬ 
fore  some  trading,  was  practised.  It  seems  reasonable  to  argue,  therefore, 
that  the  position  is  only  absurd  because  the  physical  conditions  have 
changed  since  it  was  maintained.  When  the  lake  waters  fell  in  response 
to  the  ensuing  drier  climate  that  has  continued  up  to  the  present,  directer 
routes  were  offered,  and  better  camping  sites,  where  water  and  food 
were  combined  with  at  least  partial  shelter.  The  old  routes  were  then 
naturally  abandoned,  and  now  constitute  fossil  roads  as  indicative  of 
ancient  human  affairs,  as  the  contemporarj'  fossil  beaches  with  which 
they  were  associated  are  indicative  of  changed  physical  conditions. 

A  phase  of  the  change  from  the  old  to  the  existing  routes  is  marked 
upon  the  stony  beach  that  stands  50  feet  alxjve  present  lake-level  on 
the  west  side  of  the  basin  (C,  Figs.  1  and  2).  The  top  of  the  beach  is 
well  criss-crossed  by  old  and  now  somewhat  faint  llama  trails.  These  have 
a  peculiar  braided  pattern  everywhere,  an  unmistakable  design  that  is 
caused  by  the  irregular  march  of  this  erratic  beast,  as  it  wanders  this 
way  and  that  from  the  general  route.  Not  even  a  vagrant  llama  would 
follow  the  route  to-day  because  of  the  absence  of  food  as  ventun  its 
presence  on  the  alluvial  slope  and  basin  door  just  below.  Much  less 
would  such  a  course  be  followed  by  a  caravan.  The  consideration  of 
changing  lake-level  having  temporarily  forced  the  road  to  take  this 
high  level,  in  response  to  cyclic  climatic  changes  of  a  few  years’ 
duration,  is  excluded  because  these  ductuations  are  but  a  few  feet  in 
value  at  the  most,  as  marked  by  the  marginal  saline  deposit  that  the 
waters  form,  and  as  indicated  by  the  fact  that  the  now  usod  corrals, 
huts,  and  trails  are  at  various  intermediate  levels  between  the  50-feet 
l)each  and  the  basin  door.  While  one  must  admit  less  certainty  in  the 
case  of  the  llama  trails  than  in  the  line  of  stones  and  corrals,  it  is,  again, 
a  much  more  reasonable  thing  that  the  trails  were  made  at  a  time  wficn 
the  lake  waters  stood  near  the  level  of  the  old  beach,  and  no  better 
course  could  be  found  by  the  traveller  than  the  relatively  dat-topped 
beach,  rough  and  stony  as  it  is. 

Conclusion. — It  is  too  often  the  case  that  students  who  are  unwilling 
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FIG.  4.— TOE  AUAXDOSED  TUAII.  AND  CORRAI.S  OS  THE  bOCTlIF.RS  EDGE  OF 
THE  IIVASCO  BASIS. 

'I'hc  view  luokx  eAHt  by  uortli-«JSt  from  tbc  goiRC  next  exut  of  Iliiaitco  I.i|ioz  (Ki|!.  1'.  To  tbe  left  >f 
tlic  centre  lx  tlie  miithenimost  of  tbe  twin  peikx  of  Huasco.  The  Rorge  of  Itiiicoiiailo  ix  between  ibU  (•o.ik 
mill  the  hill  on  the  light  margin  of  the  iihotograph.  1  ragments  of  the  walla  of  tbe  old  corral  may  lie 
Bren  In  the  Immediate  foregruand,  ami  the  line  of  atones  running  marginal  to  tbe  old  trail,  and  from  corral 
to  corral,  may  be  clearly  identIHed.  The  Isolaled  heaps  of  stoiiea  seen  to  the  right  of  the  corral  and  trail 
are  ancient  and  now  nearly  demolished  sii/noi  dtt  caatino,  or  "  signs  of  the  way.”  Tbe  photograph  is  taken 
from  the  western  edge  of  tbe  gorge  and  directly  opposite  the  abandoned  corral. 

based  on  stronger  evidence.  Yet,  in  both  cases,  there  are  indisputable 
facts  of  observation  clearly  stated,  and  incapable  of  misinterpretation  in 
the  text,  and,  it  would  seem,  of  misrepresentation  in  the  field.  In  the 
one  case  the  ruins  are  in  a  valley,  in  the  other  chiefly  in  interior  basins. 
In  both  no  foreign  source  of  water-supply  can  be  invoked  for  the 
conditions  of  topography  and  drainage  supply,  reasons  that  from  the 
evidence  at  hand  appear  irrefutable. 

Concerning  our  own  observations,  I  shall  merely  say,  in  conclusion, 
that  the  photographs  and  map  so  clearly  represent  the  conditions  of 
Lake  IIua.'<co  that  there  is  Imt  little  necessity  for  much  further  argument. 


to  accept  the  conclusion  of  climatic  change  in  the  human  period  base 
their  chief  argument,  or,  as  we  might  say,  their  arraignment,  upon  the 
Illogical  quality  of  much  of  the  evidence.  But  is  it  not  true  that  it  is  a 
case,  to  use  rather  an  absurd  illustration,  of  the  chain  being  as  strong 
as  its  strongest  rather  than  its  weakest  link  ?  It  is  not  the  weakness 
of  the  weak  evidence,  but  the  strength  of  the  strongest,  that  should  be 
regardetl  as  determinative.  In  both  Darwin’s  notes  and  those  of 
Moreno  are  many  facts  which  very  obviously  do  not  bear  critical 
.inalysis,  or  at  least  in  themselves  do  not  warrant  a  conclusion  of  any 
sort,  however  harmonious  they  may  be  with  respect  to  a  conclusion 
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T  he  evidence  relates  to  roads,  not  to  conditions  of  hmuan  Lahitahilily, 
and  the  conclusion  rests  upon  a  belief  that  the  roads  then,  as  now,  were 
selected  with  a  measure  of  reason.  The  hard  conditions  of  travel  in  an 
inhospitable  mountain  country  make  unnecessary  circuitousness  within 
short  distances  a  practical  absurdity.  The  llama  trails  upon  the  stony 
1)eache8,  no  longer  followed  because  of  the  incomparably  better  road 
below,  and  the  roundabout  route  on  the  south  side  of  the  basin,  long  since 
abandoned  for  a  better  one,  appear  to  oiler  proofs  of  a  convincing  order. 

Putting  the  evidences  from  the  three  sources  in  review,  one  notes,  us 
concluding  features,  their  wide  geographical  distribution,  their  inter- 
jiretative  dependence  u^mn  absolutely  dilferent  criteria,  the  apparently 
incontrovertible  nature  of  some  of  the  evidence  in  each  group,  and 
linally  the  fact  that  it  is  just  that  evidence  that  in  the  first  two  eases 
is  gathered  first  hand  by  the  recorder  himself  that  is  most  convincing. 
So  that,  with  the  hearsay  evidence  entirely  omitted,  the  conclusions  we 
have  drawn  upon  direct  evidence  of  profound  climatic  change  within 
the  human  period  seem  not  only  tenable  but  obligatory.* 


EXPLORATION  IN  THE  TIAN-SHAN  MOUNTAINS. 

By  Dr.  GOTTFRIED  MERZBACHER. 

.My  expedition  is  ended,  and,  now  on  my  way  home,  I  hasten  to 
forward  provisionally  a  few  particulars  respecting  its  course.  <  hily 
in  their  broad  features  and  in  a  cursory  manner  can  I  sketch  the  routes 
pursued  by  the  exj^dition.  Of  the  abundance  of  observations  collected, 
a  few  passing  indications  are  all  that  CJin  here  be  otfere<l.  So  soon  as 
circumstances  j>ermit,  it  will  be  my  endeavour  to  fill  in  the  lacunee  by  a 
somewhat  more  debiiled  “  Provisional  Report.’’ 

As  shown  in  my  communication  dated  Pebruarj’  15,  1908  (sec  Jvuriial, 
vol.  31,  pp.  395-40U ),  the  first  year  of  the  expenlition  was  devoted  to  a 
more  exact  exploration  of  the  systems  of  the  chief  rivers  of  the  eastern 
central  Tian-Slian,  the  Agias  and  Kok-su  to  an  jatensive  study,  so 
to  say.  Following  up  its  progi'amme,  the  exjtedition’s  second  year 
was,  on  the  other  hand,  occupied  more  with  extensive  labours.  The 
disadvantages  necessarily  involved  in  this  procedure  were,  however, 
richly  counterl»alaneed  by  the  fact  that  a  general  view  was  thereby 
obtained  over  an  immense  region  and  over  the  homogeneous  geological 
and  morphological  phenomena  constantly  recurring  therein.  Through 
the  comparison  thus  rendered  possible,  the  genetic  connection  of  the 
phenomena  and  their  further  relatiosi  to  other  facts  previously  observed 
elsewhere,  such  as  had  hitherto  seemed  enigmatical  or  doubtful.  Mas 
cleared  up,  and  one  could  gradually  arrive  at  an  estimate  of  the  forces 

*  The  eUiuatie  change  itself,  and  the  physical  evidence  for  it  in  the  form  of  low- 
altitude  moraines,  U-ehai)ed  valleys,  cirques,  glaciated  rock  surfaces,  and  abandoned 
shore-lines  in  other  Andine  basins  will  be  described  in  a  later  paper. 
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that  ill  the  main  detei  iuined  the  present  eonliguratiou  of  tlie  'rian-Shan, 
and  in  jiurticiilar  of  the  way  in  which  those  forces  acted. 

To  gain  the  most  correct  idea  jKJSsible  of  the  geological  structure  of 
tlio  eastern  Tian-Shan,  the  plan  was  adopted  of  several  times  crossing 
the  whole  of  the  chains  constituting  it,  and,  as  far  as  possible,  in  a 
direction  transverse  to  their  strike.  This  plan  was  in  part  successfully 
carried  out,  and  several  nearly  complete  geological  cross-sections  could 
thus  be  obtained. 

.Vs  mentioned  at  the  close  of  my  communication  above  referred  to, 
the  final  break  up  from  winter  quarters  at  Kulja  was  fixed  for  the 
beginning  of  March,  dependent  though  it  was  on  the  timely  arrival 
of  my  new  geological  coadjutor.  Dr.  P.  Gim-ber.  Owing,  however,  to 
unforeseen  ciroumstances,  his  arrival  was  so  long  delayed  that  I  was 
unable  to  start  from  Kulja  till  April  27.  To  make  up  for  the  loss  of  tho 
guide,  Franz  Kostner,  who  had  returned  home,  the  exi)edition  secured 
the  services  of  Franz  Wen  ter  from  Tiers,  near  Bozen,  in  the  same  capacity, 
(.•therwise  its  personnel  was  similar  to  that  of  the  previous  year.  Besides 
the  three  Europeans,  it  consisted  of  two  Cossacks  and  another  Russian 
of  Central  Asia,  four  Sarts,  and  two  Kirghizes,  with  a  complement  of 
twenty-six  to  thirty  horses. 

'I’lie  first  objective  was  the  great  longitudinal  valley  of  the  Kungess 
(aWit  U)<i  miles  long),  drained  by  the  headwaters  of  the  Hi.  The  Hi 
first  takes  this  name  after  having,  as  the  Kungess,  united  its  waters  with 
those  of  the  Kash,  w'hich  runs  parallel  to  it,  and  is  hardly  inferior  to  it 
in  size,  and  debouched  into  the  wide  Kulja  basin.  This  valley,  leading 
into  tho  heart  of  the  eastern  Tian-Shan,  and  keeping  in  its  lower  course 
tho  character  of  a  wide  high  stepi)e  framed  by  but  moderately  high 
mountain  chains,  was  followed  up  to  near  its  head.  Having  reached 
the  upper  course  of  the  Kungess,  where  the  landscape  has  already 
assumed  tho  character  of  a  high  mountainous  region,  tho  expedition 
turned  southwards,  cro-ssing  by  the  higher  passes  of  Tai-assu  and  Dagiit, 
the  watershed  towards  tho  Yiddus  and  the  intervening  longitudinal 
valley  of  Zanina.  By  this  course  the  expedition  reached  the  largest 
valley  system  in  tho  eastern  Tian-Shan,  that  of  the  Chaidik-gol,  which 
flows  through  the  Yuldus  valleys,  already  highly  remarkable  for  their 
conformation.  The  study  of  these  valleys  and  of  the  causes  of  their 
jieculiar  course  formed  one  of  the  chief  problems  of  the  expedition.  In 
the  Yuldus  valleys  even  the  Tian-Shan  traveller,  long  habituated  to 
imposing  scenery,  is  astonished  at  the  dimensions  of  the  mountain 
chains  comprehended  in  one  outlook,  thotigh  extending  apparently  into 
the  immensity  of  space,  at  the  grand  monotony  of  the  ranges  which 
constitute  the  landscape,  and  lastly  by  the  hundreds  of  nece  basins 
which  strike  his  ej’o,  whose  waters  go  to  swell  the  mighty  Chaidik-gol. 

Pursuing  its  way  eastwards  up  the  so-called  “  Little  Yuldus”  valley, 
some  1*5  miles  wide,  up  to  the  region  of  its  headwaters,  the  expedition 
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came  to  the  Kotil  pass,  lii  the  geological  structure  of  its  bounding  walls, 
as  also  in  its  grand  morphological  aspects,  the  valley  of  this  river 
presents  a  series  of  important  problems,  the  full  solution  of  which, 
however,  owing  to  its  inhospitable  character,  presents  insurmountable 
difficulties.  It  was  impossible  to  overtake  all  the  work  that  was  then 
calling  to  be  done,  though  the  material  there  collected  is  of  the  greatest 
interest.  Among  other  things  it  may  be  worth  noting  that  my  former 
assumption  respecting  the  enormous  development  of  the  glaciation  in  the 
past  of  the  southeni  slope  of  the  Tian-Shan  range  was  fully  contirmed. 

<  hi  May  20  we  reached  the  town  of  Karashar,  which  enjoys  the  great 
advantage  of  lx;ing  situated  on  the  imposing  river  Chaidik-gol,  here  fully 
one-third  of  a  mile  broad.  Thence  we  proceeded  to  the  north  bank  of 
the  great  lake,  Bagrach-Knl.  The  expedition  next  followed  its  outlet, 
the  Konge-daria,  which,  in  a  narrow  defile  (incorrectly  represented  in 
existing  maps),  breaks  through  the  southern  border  ranges  of  the  Tian- 
hhan.  And  so  we  arrived  at  the  town  of  Ivurla.  Following  the  foot  of 
the  southern  declivity  of  the  Tian-Shan  for  a  distance  of  over  200  miles, 
we  next  travelled  by  way  of  Bugur  to  Kucha,  one  of  the  most  consider¬ 
able,  and  in  many  respects  the  most  charming,  of  all  the  towns  in  the 
Tarim  basin.  In  consequence  of  the  belated  start  from  Kulja,  we 
arrived  at  the  now  overheateil  southern  sides  at  least  four  weeks  too 
late,  and  the  members  of  the  expedition  suffered  much  on  the  march 
from  the  enormous  heat  and  the  sand-storms. 

At  Kucha,  where  I  was  about  GO  miles,  on  a  bee-line,  from  the 
extreme  eastern  point  of  my  route  in  the  last  expedition  (1903),  it 
devolved  on  me  to  make  comprehensive  preparations  for  the  most  difficult 
and  doubtful  part  of  the  whole  enterprise.  Here,  where  the  eastern 
Tian-Shan  attains  its  greatest  breadth,  little  short  of  the  extreme 
breadth  of  the  central  part  of  the  range,  to  the  average  vertical  eleva¬ 
tion  of  which  it  closely  approximates,  we  had  to  face  the  task  of 
crossing  transversely,  in  as  direct  a  line  as  possible,  the  entire  complex, 
in  order  to  obtain  a  complete  geological  profile.  For  such  an  under¬ 
taking  the  available  bases  were  inadequate,  the  intelligence  scanty  and 
contradictory,  the  season  unfavourable— four  weeks  too  early  or  too 
late.  Still  I  determined  to  carry  my  design  into  execution. 

On  June  6  the  task  was  begun,  its  first  part  being  executed  with 
comparative  ease.  But  the  farther  we  pressed  northwards  the  more  did 
difficulties  accumulate,  threatening  at  last  to  become  insurmountable, 
so  that  we  seemed  almost  driven  to  the  fatal  necessity  of  retracing  our 
steps.  And  matters  might,  indeed,  have  come  to  such  a  pass  had  not 
the  season  grown  too  late,  but  the  circumstam.  es  did  not  allow'  a  retreat. 
Kivers  were  so  much  swollen,  that  we  cros-sed  only  under  the  most 
difficult  circumstances,  and  we  could  not  comjdy  with  the  risk  to 
rooross  them  on  the  eventuality  of  a  retreat.  Besides,  the  northern 
slojies  of  tlie  passes  alre.ady  crossed  were  tw  steep  to  l»e  climbed  in  an 
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eveutual  retreat.  There  was  no  choice  left  us  but  at  any  cost  to  push 
our  way  northwards.  Happily,  the  results  obtained  were  proportionate 
to  the  difficulties  and  dangers  overcome. 

In  this  journey,  through  country  hitherto  unexplored,  almost  each 
day’s  march  brought  with  it  fresh  and  unexpected  discoveries,  and 
exceedingly  valuable  observations  were  secured.  We  pushed  our  way 
into  the  mountains  through  the  great  transverse  valley  of  Kiu-Kenik, 
which  Ikmiis  also  the  names  of  Kiju-Kule,  Knji-Kule,  Kuju-Kunnuk, 
Kiu-Kelik,  and  is  besides  quite  wrongly  represented  in  our  maps.  In 
its  peculiar  course  the  valley  shows  a  remarkable  variety  of  features. 
While  trending  north  it  cuts  through  various  yotinger  formations  of 
very  diverse  age,  which,  by  their  geological  structure,  the  peculiar 
effects  wrought  on  them  by  climate,  and  their  vivid  colouring,  form 
landscapes  of  a  rare  type  and  of  a  charm  all  their  own.  Tlie  middle 
section  of  the  vallcj'  iK-ing  impassable,  a  diversion  had  to  be  made  west¬ 
wards  into  the  neighbouring  valleys  of  Kizil-Ketun  and  Dshon- Jailak, 
and  several  pas.ses  crossed.  Thence,  again  iMOuling  eastwards,  we  reached 
the  upper  course  of  the  main  valley,  ■svhich  is  carved  out  of  pala;ozoic 
formations  and  the  series  of  eruptive  rocks  connected  with  them. 

The  further  march  to  the  north-east  brought  the  expedition  through 
a  morphologieallj’  interesting  region  of  lakes  (either  already  desiccated 
or  in  process  of  desiccation)  to  the  foot  of  the  high  Kok-tepe  chain, 
which,  in  consequence  of  the  slight  e.vtent  to  which  its  ridge  has  been 
indented,  offers  but  few  crossing-places.  We  crossetl  the  chain  at 
Kiu-Kenik  pass,  which,  structurally,  plays  an  important  r<»Zc  in  this 
jiart  of  the  mountain  system.  A  second  pass  surmounted,  we  descended 
northwards,  and  came  into  the  valley  of  the  northern  Kiu-Kenik,  known 
also  as  Zagan-ussun.'^  This,  one  of  the  most  important  affiuents  of  the 
Chaidik-gol,  breaks  through  the  chains  which  hem  in  the  “  Great  Yuldus  ” 
valley  on  the  south.  And  the  place  at  which  it  cleaves  its  way  through 
them  is  exactly  the  spot  where  they  present  the  greate.st  elevation,  the 
lx)lde8t  and  most  manifold  mountain  forms,  and  the  most  important 
development  of  glaciers — a  develoitment  far  exceeding  my  expectations. 
Even  in  the  Tian-Shan  there  are  not  many  mountain  scenes  to  surpass 
in  grandeur  the  panorama  here  disclosed.  The  marked  thermal  contrast 
between  the  heights  of  so  considerable  elevation  and  the  wide-extended 
steppes  of  the  floor  of  the  valley,  exposed  as  they  are  to  an  intense  solar 
radiation,  causes  the  mountain  chains  to  be  in  the  summer  season  mostly 
veiled  in  clouds,  and  heavy  rains  are,  as  a  rule,  a  daily  occurrence. 

Having  entered  the  “  Great  Yuldus  ”  valley  we  turned  westwards, 
where  we  were  confronted  with  the  task  of  more  closely  investigating 
the  eastern  continuation  of  the  great  conglomerate  mountains  of  the 
uiqier  Kok-su,  mentioned  in  my  former  letter,  so  as  to  arrive  at  a  more 

*  la  thiii  part  of  the  Tiau-81iau  also  the  v.alleys  radiating  in  different  dinctiun^i 
from  n  purtionlar  ]K)int  of  a  mouiitnin  en  st  often  bear  tlie  !«nme  name. 
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coiuiilftc  uudorstauiling  of  the  luixlo  of  tboir  formation.  Not  only  wolf 
these  investigations  crowned  with  sncoess,  hut  it  was  further  |X)ssihlo  to 
nuiko  a  series  of  important  o1«ervation8  relative  to  the  tectouios  of  a 
largo  part  of  the  Tian-Shan,  the  development  and  present  conformation 
of  the  valleys  of  the  Kok  su  and  Yuldns,  and  finally,  to  a  knowledge  of 
the  phases  of  their  former  glaciation.  In  the  course  of  these  investiga¬ 
tions  I  crossed  the  southern  one  of  the  Karagaitash  passes,  and  once 
more  entered  the  Karagaitash  valleys,  visited  the  year  hoforc,  and  tlieueo 
reached,  for  the  .second  time,  the  uppermost  region  of  the  Kok-su.  Dr. 
tJroeher,  meanwhile,  made  his  way  heyoud  the  headwaters  of  the 
Kok-su,  over  the  pass  of  Ulan-hulak.  Our  roads  offered  welcome 
opportunities  of  supplementing  my  previous  year’s  observations. 

( >n  its  way  back  to  the  “  Little  Yuldus  ”  valley  the  ex[K'dition  visited 
the  summer  residence  of  the  most  im|x>rtant  chief  of  the  Torguts,  who 
in  the  summer  mouths,  with  the  greatest  part  of  his  nomadic  folk, 
freipieuts  the  wide  steppe- regions  of  the  valleys  of  the  Yuldus  and  its 
tributaries.  The  splendid  “  yurts  ”  ( felt  tents')  of  the  chief’s  family,  and 
the  many  others  which  served  as  temples  to  the  numerous  lamas  here 
assembled,  offered  much  that  was  interesting.  1  was  most  hospitably 
entertained,  and  the  'I’ergut  ofticials  were  lavish  of  their  assistance  on 
behalf  of  my  further  undertakings. 

In  the  “  Little  Y'uldus  ”  valley  Dr.  Groclatr  was  successfully  engaged 
in  investigating  the  transgressive  upper  strata  of  the  lower  carlKUiiferous 
there  considerably  developed.  1  on  my  part  made  ready  for  a  furtlier 
advance  northwards,  an  advance  which  brought  us  to  the  transverse 
valley  of  Dunde  Kelde.  There,  too,  we  lighted  on  paleontological 
finds,  the  closer  examination  of  which  should  be  of  great  import  for 
the  determination  of  the  age  of  the  so-calletl  “  younger  formations  ” 
of  the  Tiau-Shan  and  of  their  mode  of  origin.  Wo  succeeded  in 
making  valuable  observations  on  the  tectonics  of  the  region,  esiHicially 
at  the  termination  of  the  valley  at  the  crossing  of  the  Dunde-Kelde 
pass,  which  gives  passage  northward.  Arrived  at  the  northern  foot 
of  the  pass,  the  expedition  found  itself  in  the  valley  of  the  Khustai, 
the  uppermost  hcadstream  of  the  great  glacier- fed  river  Manass, 
the  most  considerable  of  all  the  rivers  draining  the  northern  slope 
of  the  eastern  Tian-Shan.  (.hi  crossing  the  jiass  the  great  and  widely 
glaciated  chain  of  Iran-Cliarbut  lay  before  my  eyes  for  the  first  time. 
It  forms  the  backbone  of  the  eastern  'rian-Shan.  Here,  tiX),  as  every- 
whei’e  in  the  eastern  part  of  the  range,  the  extremely  slight  indentation 
of  the  summit  ridge  is  an  important  characteristic.  'I’here  are  no  easy 
passes  accessible  to  a  large  caravan.  This  unfavouraldo  state  of  things 
is  aggravated  by  the  circumstance  that  none  of  the  great  river-valleys 
oft'ci-s  a  practicable  route  throughout  its  whole  course,  and  that  the  streams 
which  traverse  them,  fed  as  they  are  by  the  great  accumulations  of  nerc 
stored  u}*  in  the  numerous  head  and  lateral  valleys,  are  heavily  swollen 
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uiitl  oxtroniely  rapid,  aud  consequently  fordable  at  few  spirts,  and  at 
these  only  with  great  difficulty,  which  is  heightened  by  their  very  winding 
courses  hemmed  in  between  steep  rock-w’ulls.  Kich  as  is  the  growth  of 
alpine  grass  in  these  valleys,  they  still,  therefore,  continue  uninhabited, 
even  the  nomadic  Kirghiz  and  .Mongols  avoiding  them.  <  inly  in  the 
winter,  when  the  water-level  is  low,  do  the  nomads  frequent  them.  In 
these  desolate  regions  the  traveller  cannot  reckon  on  finding  help  or 
supplies.  These  circumstances  will  explain  the  difficulties  I  encountered 
in  the  execution  of  my  task.  The  only  course  open  was  to  endeavour — so 
soon  as  its  canyon-like  contractions  rendered  one  valley  inutassiible — to 
reach  the  next  parallel  valley  by  crossing  a  pass  in  the  intervening  chain. 
There  we  could  once  more  prosecute  our  northward  march  till  again 
compelled  to  have  recourse  to  the  like  toilsome  mode  of  egress. 

In  this  way  I  follow’ed  first  the  course  of  the  great  mountain  river, 
the  Manass.  into  which  numerous  large  glacier  streams,  emerging  from 
an  extremely  ramified  valley  system,  pour  their  muddy  water  with 
bewildering  uproar.  Repeatedly  crossing  the  main  river,  the  expedition 
was  several  times  in  no  slight  danger,  which  at  first  made  me  doubtful 
al)out  trying  the  venture  too  often.  When,  however,  in  shunning  this 
risk  we  also  failed  to  foiee  a  passage  across  the  Askti  pass,  it  seemed  as 
though  the  expedition  were  cut  oil’  alike  from  advance  and  from  retrejit. 
t  Inly  after  great  dangers  did  we  at  last  succeed  in  gaining  the  foot  of 
another  pass,  the  Tsintetoe.  After  successfully  effecting  this  high  and 
difficult  passage,  we  were  able  to  descend  into  the  valley  of  Cliaragaitoe. 
But  as  this  offered  no  other  outlet,  there  was  no  help  for  us  but  to  cross 
a  farther  high  gap  in  the  mountains,  the  Tsoe  pass.  We  next  descended 
into  one  of  the  most  magnificent  alpine  valleys  of  the  eastern  Tian- 
iShan,  that  of  Chorgitss.  As  a  background  to  its  principal  head  and 
lateral  valleys,  the  grandest  mountain  forms  tower  up  before  the 
traveller,  who  sees  extended  Ijefore  him  the  most  important  glaciers  of 
the  eastern  Tian-Shan.  The  glaciers  1  found  in  a  stage  of  marked 
retreat. 

Less  impracticable  was  the  road  over  the  Taiuu  pass,  which  com¬ 
manded  a  comprehensive  view  of  the  glacier  regions  of  the  whole  of  this 
region.  This  passage  admitted  us  to  the  great  aljiine  valley  of  Ulang- 
su.  Greatly  swollen  bj’  the  waters  derived  from  numerous  nvo'  fields 
in  its  lateral  valleys,  and  terribly  wild,  the  Ulang-su  river  opposed 
great  obstacles  to  the  further  march  of  the  e.\i>edition. 

Defiles  and  rapids  at  length  completely  barred  further  passage  in 
the  valley  of  the  river;  j'et,  as  the  provisions  were  at  an  end,  some 
outlet  hail  to  1)0  found  at  whatever  cost.  The  l>eginning  of  the  venture 
was  hazitrdous.  We  had  to  negotiate  Ji  scries  of  eight  j)asses  in  order 
to  cross  the  deeply  furrowed  mountain  complex  to  the  west  of  the 
Ulang-su  aud  roach  the  passable  Koi-ashu  valley,  which  led  us  out  to 
the  gently  sloping  northern  declivity  of  the  range. 


284 


EXPLORATION  IN  THE  TIAN-SIIAN  MOUNTAINS. 


A  inarch  of  several  days  was  now  made  through  the  more  recent 
chain  of  hills  which  fringed  the  northern  foot  of  the  old  mountain 
system.  These  hills  are  of  much  interest,  especially  from  a  morpho¬ 
logical  point  of  view.  The  expedition  thus  reached  Shikhodse  on  the 
northern  imperial  highway,  and  thence  arrived,  on  July  22,  at  the  town 
of  Mauass.  Our  arrival  here  at  a  date  so  much  later  than  anticipated 
filled  me  with  forebodings  as  to  how  the  further  extensive  programme 
was  to  be  executed.  I  therefore  abandoned  my  previous  intention  of 
travelling  eastwards  along  the  foot  of  the  range,  and  availed  myself  of 
the  imperial  highway  to  journey  to  the  large  town  of  Urumchi,  the  seat 
of  the  central  government  of  the  province.  There  wo  made  a  longish 
halt  in  order  to  reorganize  the  expedition  for  the  exploration  of  the 
easternmost  of  the  great  glaciated  chains,  the  Bogdo-Ola,  and  replenish 
our  supplies.  <-)n  July  31  we  resumed  our  inarch,  which  took  us  at  first 
eastward  to  the  town  of  Fu-kan.  My  intention  was  to  combine  as 
careful  an  exploration  as  possible  of  the  central  and  highest  part  of  the 
chain  and  its  extensive  glaciation,  which  had  already  imi»res8ed  us  from 
a  distance  with  a  complete  traverse  from  north  to  south,  in  order  to 
obtain  a  geological  cross-section.  If  hitherto  the  weather  had  on  the 
whole  been  pretty  favourable  to  our  travels,  it  now  entirely  changed. 
Owing  to  the  considerable  vertical  elevation  of  this  mountain  mass  (much 
over  17, (too  feet),  between  the  northern  Gobi  and  the  deep  depression 
of  the  wide  Turfan  basin  on  the  south,  the  Bogtlo-Ola  district  is  a  scene 
of  perjietual  storms.  Nevertheless  it  was  found  possible  to  carry  out 
the  programme.  The  great  transverse  valley  (jf  Bogdo-t  lla  leads  from 
Fu-kan  to  the  central  portion  of  the  range.  It  offered  the  means  of 
advancing  directly  southwards,  transversely  to  the  trend  of  the  chains. 
In  its  lower  coui-se,  the  valley  is  wholly  carved  out  of  the  coal-bearing 
formations,  supposed  to  be  of  comparatively  recent  age,  which  are  here 
developed  to  an  extraordinary  degree,  and  of  which  a  thorough  examina¬ 
tion  was  to  be  the  task  of  Ur.  Groeljer.  lie  succeeded  in  making  some 
important  discoveries  of  fossils,  the  determination  of  which  seems  likely 
to  shift  the  age  of  these  deposits  back  to  a  considerably  more  remote  era 
than  has  been  hitherto  assumed.  Even  in  these  secondary  chains,  close 
as  they  approach  to  the  border  of  the  Gobi,  the  traces  of  the  diluvial 
ice-age  surprise  us  by  the  extent  of  their  development,  while  they  are 
exjwsed  to  view  in  an  unmistakable  manner.  The  Bogdo-Ola  valley  is 
watered  by  the  principal  effluent  of  the  magnificent  alpine  lake,  Bogdo- 
Ola,  to  which  it  guided  us.  This  lake  and  its  environment  may,  in 
jioint  of  scenery,  be  taken  as  the  pearl  of  the  eastern  Tian-Shan.  It  is 
hard  to  conceive  of  anything  more  charming. 

This  may  be  the  reason  why  in  their  simple  faith  the  Chinese  of  the 
plain  look  on  the  lake  as  sacred,  and  make  it  the  theatre  of  their 
religious  myths.  A  number  of  mojuisteries  are  seen  towering  up, 
romantically  planted  on  the  beautifully  wooded  mountains  which  encircle 
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the  lake,  and  are  mirrored  in  its  blue  waters,  grandly  overtopped  by  the 
icy  i)eaks  of  the  central  Bogdo-Ola  group. 

Owing  to  the  deep  ravines  which  intersect  this  region,  our  further 
advance  to  the  northern  foot  of  these  magnificent  mountains  encountered 
many  obstacles.  From  a  high  camp  at  the  northern  foot  of  the  icy  chain, 
and  again,  after  crossing  the  Miskan  Pass  which  cuts  through  the  heart 
of  the  group,  from  a  camp  at  its  southern  foot,  I  occupied  myself  with 
the  study  of  the  geological  structure  of  the  chain  and  of  its  widely 
extended  glaciers.  'I’he  ascent  of  some  high  glaciated  mountains  on  the 
north  and  on  the  south  border  materially  furthered  these  labours. 

^leanwhile  Dr.  Groeber  successfully  prosecuted  his  investigations, 
further  eastwards,  into  the  structure  and  composition  of  the  “  younger  ” 
part  of  the  range,  plotting  the  results  in  section.  On  the  way  down 
southwards  to  Lake  Sayopu  the  exi^edition  reuuitwl,  and  on  August  25 
again  retui-ned  to  the  northern  slojie  on  its  way  to  Urumchi.  The 
season  being  so  advanced,  it  behoved  us  to  press  forward  with  all 
possible  speed  to  the  more  western  field  of  work,  which  had  been  included 
in  our  plan  of  travel.  I  therefore  again  made  u.se  of  the  Imperial 
highway — mockery  of  a  highway  as  it  is — in  order  to  return  to  Manass, 
and  thence  to  make  a  further  journey  to  Shikho.  From  this  town  it 
was  my  intention  to  go  southwards  once  more,  and  to  cross  the 
mountain  chain,  by  a  route  as  nearly  transverse  as  possible,  into  the 
uppermost  part  of  the  great  longitudinal  valley  of  the  Kash,  and  thence 
to  the  headwaters  of  the  Kungess.  This  would  have  brought  us  into 
the  way  leading  southwards  from  the  valley  of  the  Kungess,  which  we 
had  struck  in  the  spring.  By  this  course  it  would  have  l>ecn  possible  to 
complete  a  further  geological  cross-section,  but  our  design  was  opposed 
by  the  above-mentioned  peculiarity  in  the  structure  of  the  chains 
constituting  the  Iran-Charbut  mountain  system,  namely,  the  small 
indentation  couple<l  with  the  great  elevation  of  the  crests.  Only  a  few 
of  the  great  rivers  flowing  northwards  take  their  rise  in  the  main  crest 
of  the  range,  but  most  of  them  in  the  secondaiy  chains  in  front,  and 
there  are  therefore  no  great  valleys  leading  to  the  main  watershed, 
which  accordingly  shows  no  important  indentations.  In  a  length  of 
about  125  miles,  from  the  meridian  of  the  Manass  rivers  westwards  to 
nearly  the  western  end,  there  is  not  so  much  as  a  single  pass  admitting 
jiassage  from  north  to  south  of  this  range. 

From  Shikho  I  made  my  w.ay  with  the  caravan  to  Sigoshur,  the  seat  of 
another  Torgut  chief,  who  showed  mo  much  hospitality,  and  thence  south¬ 
wards  to  the  great  and  picturesquely  constructed  Buddhist  monastery  of 
Zagan-ussun,  situated  immediately  at  the  foot  of  the  high  mountains. 
From  this  place  I  made  the  ascent  of  a  high  pinnacle,  whence  I  com¬ 
manded  an  instructive  view  of  the  structure  of  the  mountains  and  their 
glaciation.  Unfortunately,  I  had  also  to  admit  the  fact  that  the  planned 
advance  southwards  through  the  great  transverse  valley  of  Jirgaltoe  was 
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not  practicable.  A  coiitiiiuons  covering  of  crest  and  walls,  cunitlcil 
with  an  absence  of  great  valley  glaciers,  again  characterizes  the  glacia¬ 
tion  of  the  north  side  of  the  mountains,  still  so  wholly  unknown. 
AVdiile  searching  for  a  passage  further  west,  the  o-xpedition  pursued  its 
way  to  the  town  of  Jinkho  with  the  intention  of  travelling  thence  to 
the  valley  of  Jhmdoe-lin,  south-south-east  of  this  town.  'I’his  valley, 
with  the  second  mountain  valley  of  Uundo-Mutun,  was  said  to  give 
access  to  a  pass — Shaii-davan — forming  a  gap  in  the  main  crest,  and 
often  used,  it  was  alleged,  by  the  Kalmucks.  In  this  way  we  hoped  at 
last  to  reach  the  Kash  valley.  Turning  in  an  upward  direction,  in 
country  interesting  for  the  clearly  exposed  granite  intrusions,  we  came 
to  the  residence  of  another  Torgut  prince.  Tlianks  to  his  friendly  assist¬ 
ance,  we  now  reached  the  range  forming  the  water  parting  on  the  side 
of  the  Kash  valley,  not,  however,  by  way  of  the  Shari-davan,  which 
caused  me  at  first  some  vexation,  but  farther  west.  This  time,  how¬ 
ever,  chance  had  done  us  a  goo<l  turn.  The  way  we  took  over  the 
Ara-.Alutun,  Dondo-Khustai,  Nilkha,  Shargutoe,  and  Kursai  passes, 
through  the  valleys  of  Khar-Mutun,  Salikh-too,  Khojurno-Ussun,  and 
Nilkha,  and  finally,  down  through  that  of  Borogobossun  to  the  Kash,  led 
through  a  region  which,  from  a  tectonic  and  morphological  point  of 
view,  is  one  of  the  most  interesting  in  the  Tian-Shan,  so  far  as  known  to 
me.  Instructive  jihenomena  succewl  one  another  in  rapid  sequence. 
The  phases  of  past  glaciation  can  likewise  be  studied  as  from  an  open 
book.  Of  lower  carbonic  fossils  wo  were  able  to  gather  a  rich  harvest 
in  excellent  preservation.  The  detailed  exploration  of  the  great  longi¬ 
tudinal  valley  of  the  Kash — 14U  miles  long  in  a  bee-line,  and  over 
200  in  actual  length — had  been  planned  as  the  concluding  task  of 
the  present  season.  For  the  history  of  the  formation  of  the  Tian-Shan 
the  valley  offers  problems  of  the  greatest  importance.  This  is  a])parent 
in  the  heterogeneous  form  and  in  the  varied  character  of  the  landscape 
of  the  different  sections  of  the  valley.  The  two  great  longitudinal 
valleys,  Kungess  and  Kash,  running  approximately  parallel  to  .IW 
other,  ojice  formed  a  common  basin,  the  formation  of  which  is  most 
closely  connected  with  the  deep-seated  disturbances  to  which  the  'I’ian- 
Shan  owes  its  present  configuration.  The  line  of  elevation  which 
separates  the  middle  and  lower  courses  of  both  valleys  can  hardly  be 
dignified  by  the  name  of  mountains,  even  when  viewed  from  the 
Kungess  valley,  the  floor  of  which  lies  considerably  lower  than  that 
of  the  Kash.  For  the  geological  location  of  the  series  of  quartz- 
porjOiyry  rocks,  so  widely  distributed  and  so  extensively  exposed  in  the 
Tian-Shan,  indications  of  great  value  may  1)0  here  observed.  Among 
the  subjects  of  investigation  were  included  the  relation  of  the  granite, 
hero  attaining  an  unusual  development,  to  the  limestones ;  a  study  of 
the  younger  sediments  so  well  developed  in  the  Kash  basin,  with  their 
rich  coal  dejwsits,  and  here  and  there  also  with  their  well-preserve<I 
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fossils;  iis  well  as  tlio  incsoiit  ami  jiast  olacicrization  of  flic  heights 
hounding  the  valley. 

Ill  order  to  throw  light  on  these  questions,  it  was  neecssary  to 
ascend  the  Kash  valley  to  its  highest  sources.  In  eonuection  with  our 
jiresent  ohject,  we  juoposed  to  cross  the  watershed  between  the  Kash 
and  Kuugess  several  times  and  at  ditt'erent  jdaees.  as  also  to  advance 
into  the  region  of  the  headwaters  of  the  Kungess  and  the  watershed 
lietwcen  it  and  the  Yuldus.  Unfortunately,  the  design  could  only  Ik* 
carried  out  in  part.* 

We  pushed  our  way  up  the  river,  first  on  its  right  and  then  on  its 
left  bank,  turning  the  impassible  parts  by  making  use  of  a  series  of 
transverse  valleys  and  the  passes  connecting  them.  We  then  passed 
over  to  the  right  bank,  whence  we  pressed  northwards  through  the 
.Mungati  vallej’  to  the  high  watershed.  <  >n  our  further  inarch  up  the 
valley,  we  kept  steadily  to  the  right  bank,  and  after  long  wandering 
reached  the  hot  springs  near  the  end  of  the  valley.*  From  a  camp 
which  we  ma«le  there,  we  visited  both  the  IJorochoro  valley,  one  of  the 
largest  upper  valle3*s  of  the  Kash,  and  the  up|x-rmost  basin  of  the  Kash 
itself.  Uy  ascending  several  important  heights,  a  commanding  view 
was  gained  of  their  glaciated  portions.  The  present  development  of 
glaciers  in  Kash  vallej's  and  its  lateral  vallej's  fell  lajhind  my  expecta¬ 
tions.  There  was  indeed  an  extensive  disjdaj’  of  mhe  both  on  the  crest 
and  walls,  and  a  veiy  large  number  of  Hn  e-basins  and  of  glaciers  was 
seen  in  the  upiier  vallej’s.  ( >f  vallej*  glaciers  proper,  however,  there  are 
but  few,  and  these  of  no  veiy  great  extent.  Their  tongues  are  almost 
without  exception  in  a  stage  of  marked  retreat.  The  evidences  of 
diluvial  glaciation  in  this  enormous  vallcj’  sj’stem  are  likewise  not 
nearlj'  so  numerous  as  in  the  other  great  vallej* -basins  of  the  Tian-Shan. 
Special  circumstances,  which  cannot  be  entered  into  here,  maj'  possiblj- 
have  clfaced  the  traces  of  such  a<,tion.  A  tributarj'  river  on  the  left 
bank,  comparable  to  the  headstream  itself,  particular!}'  attracted  iny 
attention  in  consequence  of  its  great  volume  of  water  as  compared  with 
the  shortness  of  its  course.  1  conjectured  that  there  must  be  a  consider¬ 
able  extent  of  glaciation  in  the  area  liehind  its  vallev',  which  Vicars  the 
name  Uorgora.  To  clear  up  the  matter,  I  made  an  advance  into  the 
vallej*,  which  I  found  barred  bj’  an  impassable  zone  of  vegetation,  but 
from  a  peak  which  I  climbed  for  the  purpose,  I  was  able  to  verifj’  the 
liresence  of  masses  of  nere  and  glacier  falling  far  short  of  those  of 
the  jirincipal  vallej*. 

Hitherto  the  weather,  csjieciall}'  in  the  fall  of  the  j'ear,  had  been 
veiy  favourable  to  the  l.aliours  of  the  expedition.  On  October  21, 
however,  a  sudden  and  drastic  change  set  in,  the  winter  overtaking  us 

*  8ucli  hot  springs  are  also  met  witli  in  ninny  jilnoes  in  the  tritimvcrge  v.alloys. 
esjicoially  in  those  itiHoharging  from  the  northern  ehnin,  nnil  are  elowly  conneeteil  witli 
ti'ctonie  (listnrlianees. 
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all  at  once  with  great  violence.  Severe  cold  and  long-continuing  unow- 
Htorms  threatened  to  cut  off  our  retreat.  We  had  to  hasten  with  all 
speed  to  lower  altitudes.  On  approaching  the  lower  middle  course  of  the 
main  valley  we  were  all  at  once  vouchsafed  a  taste  of  the  terrible  fury  of 
the  Tian-Shan  winter.  After  a  visit  to  the  great  Buddhist  monastery  of 
Bogdan-Kura,  the  largest  in  the  whole  of  the  Tian-Shan  region,  we 
were  surprised  by  a  snowstorm  of  eighteen  hours’  duration,  which  in 
violence  was  no  whit  behind  the  severest  blizzard. 

A  thick  and  uniform  snowy  mantle  now  overspread  the  mountains 
down  to  the  l)ottom  of  the  valley,  imperatively  ordering  all  wanderers, 
however  eager  for  action,  to  cease  from  their  labours.  Great  was  mj- 
regret  at  this.  Only  three  weeks  more  of  favourable  weather,  and  the 
important  investigations  in  the  Kash-Kungess  basin  would  l>e  happily 
completed.  At  the  outlet  of  the  Kash  valley,  towards  the  Kulja  basin, 
where  the  tectonic  conditions  are  unusually  complex,  we  made  our  final 
geological  observations,  which  agreed  in  a  satisfactory  way  with  the 
examination  of  the  same  ground  at  the  Iwginning  of  the  season.  With 
the  return  to  Kulja  on  November  6  the  periotl  of  exploration  was  at 
an  end.  Thence  Ur.  Groeber  passed,  by  way  of  the  Musart  pa.ss,  into 
the  Kashghar  basin,  to  work  there  for  some  months  longer,  while  I  was 
occupied  for  some  time  with  the  arrangement  and  despatch  of  the 
collections. 

If,  then,  it  had  once  more  proved  impossible  to  accomplish  every¬ 
thing  w'hich  I  had  set  before  me,  I  may  yet,  T  trust,  look  back  with 
some  satisfaction  on  these  two  years  of  labour  and  toil.  In  this  last 
year  esi»ocially  wide  regions  were  traversed,  which  were  in  part  still 
very  imperfectly  known,  in  part  wholly  unknown,  and  a  comprehensive 
knowledge  was  obtained  of  the  structure  of  the  eastern  Tian-Shan. 

So  soon  as  the  material  necessary  for  the  purpose  has  been  housed 
and  sifted,  I  shall  apply  myself  to  the  task  of  drawing  up  a  “  Provisional 
Report  ”  giving  a  general  summary  of  results.  This  will,  if  possible, 
be  provided  wuth  a  general  map,  in  which  some  account  will  be  taken 
of  the  rich  material  at  my  disposal  in  the  form  of  careful  route-surveys, 
determinations  of  position  as  well  as  of  altitude,  the  last  both  trigono¬ 
metrical  and  barometrical. 

The  year’s  harvest  is  satisfactory  also  as  regards  the  collections 
obtained.  There  is  an  abundance  of  material  awaiting  treatment, 
especially  under  the  heads  of  geology  and  palseontology.  The  zoological 
and  botanical  collections  offer  much  that  is  interesting,  and  form  a 
welcome  supplement  to  the  material  brought  home  the  years  l^efore. 
The  result  of  the  photographic  labours  will  be  exceedingly  rich,  and 
I  am  in  hopes  of  being  able  to  illustrate  my  researches  by  a  gi-eat 
number  of  successful  panoramas  and  tele-panoramas.  The  results  of 
the  meteorological  observations,  which  were  regularly  carried  out,  will 
also  supply  an  important  basis  for  a  climatology; of  the  Tian-Shan. 
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By  C.  SKOTTSBERG,  D.Sc.,  Leader  of  the  Expedition 
V.  Excursions  during  the  Winter  Months  (July  to  Skitembkr),  11*08. 

When  the  expedition  returned  from  the  survey  of  the  I’atagonian 
channels,  on  June  27,  the  winter  had  already  set  in,  and  it  thus  proved 
necessary  to  widen  our  field  of  work  a  little  towards  the  north.  Wo 
resolved  to  continue  our  investigations  as  far  as  to  the  archipelago  of 
<  'liiloe,  and  besides  arranged  with  the  Chilean  Government  to  get  a 
vessel  for  a  trip  to  the  famous  Juan  Fernandez  islands.  On  July  9  wo 
arrived  in  Ancud,  the  small  capital  of  the  island  Chiloe.  The  first  days 
wore  spent  in  surveying  round  the  place  in  all  directions.  Then  the 
leader  of  the  hydrograjdiical  station  in  Fuerto  Montt,  Commander  K. 
Maldonado,  of  the  Chilean  navy,  put  a  small  vessel  at  our  disposal,  and 
made  it  po.ssible  for  us  to  survey  the  whole  east  and  south  of  the  archi¬ 
pelago,  to  2*Ry  u  visit  to  the  remote  island  Iluafo,  and  also  to  the 
ojiposite  coast  of  the  continent  from  Corcovado  to  Keuihue.  From 
thence  we  returned  to  Chilcx;,  where  my  comjjanions  travelled  overland 
from  Castro  to  Ancud.  On  August  H>  we  left  for  the  north.  Mr. 
Halle  stop2)ed  in  Coronel,  having  a  large  field  for  observations  in  the 
coal-mines  of  the  province  Arauco,  where  he  could  with  great  advan¬ 
tage  continue  his  studies  from  the  south  of  Patagonia.  Mr.  (^uensel 
and  I  myself  went  to  Valparai.so,  where  we  soon  obtained  the  use  of  a 
large  transport  vessel,  the  Casmn,  which  took  us  to  the  Juan  Fernandez 
group.  We  sailed  on  August  20,  and  returned  on  the  31st,  having  visited 
both  Masatierra  and  Masafuera.  After  some  exeursions  from  Santiago, 
studies  in  the  National  Museum,  and  jcreiiarations  for  the  next  eam- 
icaign,  we  all  met  and  returned  south  to  Puerto  Montt.  From  there  we 
have  followed  the  common  track  to  the  great  and  well-known  Jjukc 
Nahuelhuajci.  In  a  few  days  more  we  hojje  to  leave  with  horses  and 
eipiijiment,  and  return  overland  to  South  Patagonia. 

1  am  now  able  to  give  the  following  short  communications  of  the 
results  obtained  during  these  last  months. 

1.  The  Ejccursions  in  (Jhilue  :  Phytoijeogra^hlcal  and  Biological  Soles. 

As  I  have  already  mentioned  in  a  jirevious  rejxirt,  I  had  a  splendid 
oicportunity,  during  the  voyage  through  the  Patagonian  channels,  of 
following  step  by  steji  the  changing  of  the  sub- Antarctic  rain-forest  into 
the  tyj>e  known  as  the  South  Chilean.  It  was  thus  of  gi’eat  value  to  Ijc 
able  now  to  compare  the  first  one  with  the  richly  develojie*!  forests  of 
Chiloe  and  the  coast.  Very  large  stretches  are  still  untouched  by  man ; 
only  round  the  shores  of  Chiloe  and  in  some  river-mouths  on  the  coast 
liopulation  is  found.  An  investigation  of  the  forest  offers  great  difficulties. 
1  made  an  excursion  to  the  interior  of  the  San  Pedro  island,  on  the  very  spot 
where  Darwin  once  attacked  it,  and  I  got  exactly  the  same  im2)ression. 
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every  step  being  a  bard  struggle.  The  maiu  difference  between  this  kind 
of  forest  and  the  sub-Antarctic  lies  in  the  richness  of  different  trees,  of 
creepers  and  winding  plants,  as  well  as  of  true  epiphytes,  in  the  former. 

For  my  algologioal  studies,  which,  through  my  taking  part  in  the 
Swedish  Antarctic  voyage  in  1901-03,  include  a  large  part  of  the  south, 
where  the  hydrographical  conditions  are  very  uniform,  it  was  of  im¬ 
portance  to  get  some  observation  spots  in  a  lower  latitude,  where  I 
could  prove  that  the  same  associations,  containing  almost  the  same 
si>eoies,  are  still  existing.  Dredgings  were  made  to  a  depth  of  10  fathoms, 
and  rich  zoological  harvests  also  obtained. 

Mr.  T.  Halle  writes  of  his  geological  observations  as  follows  ; — 

“  The  main  features  of  the  geology  of  Chiloe  are  known  through 
the  observations  of  Charles  Darwin.  Along  the  northern  part  of  the 
west  coast  the  rock  consists  of  inetamorphosod  crystallinio  slates.  On 
the  top  of  these  comes  a  series  of  sandstones,  clay,  and  conglomerate  of 
Tertiary  age.  Then  along  the  east  coast  follows  a  series  of  more  loose 
and  certainly  younger  conglomerates,  often  with  boulders  of  3  feet  in 
diameter,  or  clay  and  loose  sandstones ;  besides,  in  a  subordinate  way, 
occur  young  volcanic  deposits. 

“  The  principal  object  of  my  work  was  a  close  investigation  of  the 
Tertiary  layers.  A  proper  knowledge  of  these  layers,  together  with 
the  observations  made  in  the  Magellan  territory,  will  be  of  importance 
for  the  final  solution  of  the  hitherto  unsolved  question  of  the  paralleliza¬ 
tion  of  the  different  Tertiary  deposits  in  South  Chile.  Marine  fossils 
are  very  rare,  and  a  more  extensive  collection  was  made  only  on  the 
small  island  Huafo.  Plant-fossils  were  met  with  in  several  places, 
which  will  give  varied  information  on  the  vegetation  and  climate  in 
this  latitude  during  the  Tertiary  epoch. 

“  'J’he  above-mentioned  series  of  probably  jiost-Tertiary  origin  on 
the  east  coast  is  of  great  interest.  It  seems  difficult  to  explain  the 
presence  of  the  large  boulders  in  the  conglomerate,  in  one  {)lace  1 
found,  in  a  clay  belonging  to  this  formation,  several  plant  fossils,  which 
seem  to  be  sufficient  for  a  determination  of  the  age.  They  are  very  like 
recent  species.” 

Mr.  P.  D.  Queusel  reports  as  follows  on  his  studies  of  the  geology  and 
geography  of  the  coastal  cordillera  from  the  Straits  of  Magellan  to  Chiloe. 

“  I  shall  here  give  a  summary  of  my  observations  of  the  coast  region 
between  the  main  range  of  the  Cordillera  and  the  Pacific  ocean. 

“  From  the  straits  to  the  Penas  gulf,  we  everywhere  find  the  same 
eruptive  rock,  always  similar  in  its  outer  occurrence,  but  varying  con¬ 
siderably  in  its  chemical  composition.  It  appears  in  granitic,  syenitic, 
or  dyoritio  variations,  all  linked  together  with  numerous  transitions. 
The  western  limit  of  this  eruptive  zone  does  not  stretch  very  far  to  the 
west  of  the  island  region.  The  Evangelistas  islands  consist  of  meta¬ 
morphosed  sedimentary  deposits.  Towards  the  east  the  eruptive  zone 
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is  limited  by  the  clay-slates  of  the  central  Cordillera,  and  it  is  a  remark¬ 
able  fact  that  there  is  a  distinct  coincidence  between  the  zone  of  the 
channels  and  the  eruptive  rock;  where  the  channels  end  towards  the 
east,  the  contact  between  the  erujitives  and  the  clay-slates  is  found. 
And  so  quite  naturally  rises  the  question  of  the  origin  of  the  channels 
and  the  ago  of  the  rock.  The  comparatively  young  age  of  these  beds 
has  been  pointed  out  before,  and  regarding  them  as  equal  to  the  kind 
of  work  forming  the  coast  Cordillera  further  north,  they  should  belong 
to  the  Lower  Tertiary  formation.  But  treating  of  a  rock  of  such  a  small 
age,  one  is  astonished  at  not  finding  the  slightest  trace  of  the  beds  that 
must  have  covered  it,  as  it  shows  all  the  character  of  a  rock  originated 
at  a  great  depth.  A  very  considerable  erosion  must  have  been  acting 
here  without  having  had  time  ^  et  to  cut  down  the  eruptive  mass,  which 
is  seen  by  the  regular  hummock-shaped  mountains,  with  well-defined 
cleavage  following  the  topographical  outlines.  It  is  most  probable  that 
many  of  the  Patagonian  channels  are  of  tectonic  origin,  especially  the 
main  channels  running  north  and  south,  being  an  unbroken  continuation 
of  the  large  Chilean  central  valley.  But  it  is  quite  as  possible  that 
many  of  the  small  side  channels,  crossing  each  other  in  various  directions, 
must  be  regarded  as  effects  of  erosion  submerged  as  valleys.  Very  often 
one  can  follow  their  passing  into  a  mounbiiu  valley,  and  on  more  than 
one  occasion  I  noticed,  from  the  soundings,  two  such  valleys  joining  far 
out  in  the  channel. 

“I  just  mentioned  that,  going  towards  the  east,  the  eruptive  zone  is 
replaced  by  more  or  less  metamorphosed  clay-slates,  probably  of  the 
same  age  as  the  ‘  Vorgebiege’  of  the  east  Cordillera,  i.e.  belonging  to 
the  Upper  Cretaceous.  Then  follows  the  zone  of  andesitic  rocks,  from 
which  samples  are  carried  in  profusion  by  the  glaciers  coming  down  to 
the  sea-level  in  the  interior  of  the  side  channels.  A  very  good  example 
is  Peel  inlet,  where  one  cannot  fail  noticing  at  once  the  sharp  rugged 
outlines  of  the  young  volcanic  mountains.  As  far  south  as  the  penin¬ 
sula  Munoz  Qamero  the  andesitic  mountains  are  found,  always  forming 
the  highest  peaks.  Mount  Burney  was  found  to  consist  of  this  kind  of 
rock,  .and  numerous  deposits  of  pumicestone  round  its  foot  prove  that 
eruptions  took  place  as  late  as  in  the  post-Glacial  period. 

“  Mr.  Ilalle  has  already  mentioned  the  main  stratigraphical  features 
of  tho  island  of  Chiloc.  On  the  continent,  on  the  other  side  of  the 
Corcovedo  gulf,  we  again  met  with  the  granitic  eruptive  zone,  and  far 
to  the  east  we  observe  the  stately  range  of  volcanoes  breaking  up 
through  the  disturbed  sedimentary  laj'ers. 

“  There  is  not  very  much  to  be  said  of  the  glacial  geology  of  tlie 
west  Cordilhjra.  Everywhere  in  tho  south  the  great  ice-age  has  left 
traces  behind.  The  northern  limit,  where  tho  ice  reached  the  sea-level, 
seems  to  have  been  Estero  Reuihuo  (72°  30'  S.  lat.).  Along  the  whole 
east  coast  of  Chiloe  and  on  the  islands  in  the  gTilf  numerous  large  blocks 
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are  fomid  round  the  shores.  They  consist  of  the  granitic  rock  that 
forms  the  coast  of  the  continent,  but  does  not  exist  on  Chiloe.  No 
traces  of  glaciation  are  found  on  Chiloe,  and  I  can  explain  the  presence 
of  these  blocks  only  by  an  ice-transport  from  the  opposite  side.  Hut 
the  question  is  not  so  simple  as  it  at  first  looks.  The  same  blocks  are 
found  in  conglomerate  beds  alK)ut  30  feet  above  sea-level,  their  occur¬ 
rence  on  the  shore  thus  Wing  of  secondary  nature.  However,  I  can  see 
no  other  i*06sibility  than  regarding  them  as  originally  transported  there 
by  drifting  ice,  the  whole  conglomerate  then  Wing  of  glacial  age.” 

2.  The  Excursion  to  the  Jtian-Feruanilez-tjrouv  :  livUoijieal  Hemarks. 

From  a  phytogeographical  point  of  view  IJobinson  island  is  very 
famous  indeed,  not  less  than  02  per  cent,  of  the  phanerogamous  plants 
Wing  endemic.  Amongst  all  the  islands  there  is  only  one  single  group, 
the  Sandwich,  that  shows  a  greater  percentage;  and  of  these  plants 
many  are  very  remarkable  from  a  systematic  point  of  view.  Of  course 
the  flora  is  very  well  known,  but  still  there  was  much  to  W  done  in 
a  physiognomical  way,  and  it  was  of  very  high  interest  for  me  to  see 
this  isolated  vegetation  and  compare  it  with  the  Chilean  coast.  Perhaps 
the  marine  flora,  hithert<*  rather  neglected,  offered  still  more  interest. 
Through  my  studies  I  ought  to  have  a  fair  idea  of  the  general  appear¬ 
ance  of  the  associations  luxuriating  in  suWAntarctic  w’aters.  A  branch 
from  the  cold  south,  generally  called  the  IlumWldt  Current,  follows  the 
west  coast  of  South  America,  and  gives  birth  to  a  very  monotonous 
flora.  Hut  the  Juan  Fernandez,  islands  lie  just  out  of  reach  of  this  cold 
water,  and  thus  the  aspect  of  the  marine  plant-life  is  at  once  completely 
changed.  The  characteristic  formations  of  the  gigantic  sub-Antarctic 
algte,  growing  in  abundance  still  at  the  latitude  of  Valparaiso,  such  as 
Durvillea,  Lessonia,  and  Macrocystis,  have  disa]>peared. 

Besides  these  studies,  I  had  the  good  luck  to  make  a  small  discover)- 
on  Masafuera,  which  in  a  most  unexpected  wa)-  connected  my  observa¬ 
tions  here  with  the  work  carried  out  in  the  sub-Antarctic  lands.  At  a 
height  of  30d0  to  3500  feet  aWve  sea-level,  I  found  a  poor  alpine  flora 
hitherto  unknown  and  formed  of  well-known  species  common  in 
Patagonia,  Tierra  del  Fuego,  and  even  in  the  Falklands,  where  I  have 
studied  them  under  different  circumstances.  I  hope  this  find  w-ill  W  of 
some  value  for  the  theories  on  the  origin  and  mignitions  of  the  floras 
after  the  Tertiary  epoch. 

Finally,  I  here  take  the  opportunity  to  fix  the  attention,  not  only 
of  the  scientist,  but  also  of  every botly  who  loves  nature.  For  a  long 
time  the  precious  flora  and  fauna  of  the  islands  have  Wen  threatened  with 
destruction.  The  colonists  who  have  occupied  sections  of  ground  are 
constantly  spreading  widely,  and  forest  has  Wen  cut  down  or  even 
burnt.  But  if  we  even  may  admit  these  conditions  as  inevitable  — 
though  I  cannot  see  why  this  little  spot  should  W  used  for  cultivation. 
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being  of  absohitely  no  importance  for  this  object— there  is  no  reason 
why  many  interesting  species  should  be  threatened  wdth  extinction 
only  fur  the  sake  of  pleasure.  Every  ship  brings  quite  a  load  of 
the  precious  endemic  ferns  and  young  plants  of  the  endemic  palm  tree 
( Jiianla  (itu<lr<ilia)  to  plant  them  on  the  coast,  where  they  do  not  thrive. 
And  the  old  handsome  palm  trees  are  cut  down  for  the  lofty  purpose  of 
making  walking-sticks  of  the  beautiful  wood.  People  ought  to  take 
warning  by  the  ill-fated  sandal-tree  (Smitalum  fern'nvhzitnium).  Even 
fifteen  years  ago  this  sjHJcics,  from  a  goograj»hical  point  of  view  of  the 
highest  interest,  was  believed  to  be  completely  extinct.  Then  one  single 
tree  was  discovered.  Wo  were  brought  to  the  spot  by  the  son  of  the 
discoverer,  and  thus  got  to  see  and  photograph  probably  the  last 
individual  of  a  noble  race  of  plants.  It  is  an  old,  dying  tree  with  only 
one  single  branch  still  green.  Masafuera  island  is  not  very  often  visite*!, 
being  almost  inaccessible  except  in  very  good  weather.  Rut  here  the 
Chilean  Government  is  thinking  of  establishing  a  penal  colony.  And 
the  commission  which  investigated  the  place  recommends  as  occupation 
for  the  convicts,  liesides  agriculture,  also  forest-cutting.  I  suppose  they 
did  not  rcmeml>er  that  the  tree  which  constitutes  the  insignificant 
forest  patches  in  some  of  the  valleys  is  the  Mifm  uijetila  Srhulizii,  a  species 
not  found  elsewhere  in  the  world,  not  even  on  Masatierra. 

I  have  had  the  honour  of  pointing  out  these  facts  to  the  Chilean 
authorities,  and  to  tell  them  that  something  must  l>e  done  to  protect 
these  islands.  What  a  beautiful  [dace  for  a  biological  station,  in  the 
middle  of  the  ocean,  with  an  immense  field  of  work  I  The  place  is  well 
worth  being  reserved  for  science  alone — without  inconvenience.  The 
fishing  establishment  could  go  on  with  its  work,  or  even  drive  it  on 
a  much  larger  scale.  With  these  words  I  have  wanted  to  call  the  atten¬ 
tion  of  the  scientific  geographical  circles  to  the  place  and  to  its  future. 

Mr.  P.  D.  Queusol  writes  the  following  note  on  the  geological 
formation  of  the  island  : — 

“  Al>out  3GD  miles  to  the  west  of  Valparai.so  is  situated  the  small 
volcanic  island  Masatierra,  and  IK»  niiles  farther  out  Masafuera.  If  one 
casts  a  glance  on  the  map  of  South  America,  one  will  see  that  several 
other  volcanic  islands  are  situated  in  the  Pacific,  at  the  same  distance 
from  the  coast,  such  as,  San  Felix  and  S.  Ambrosio  and  the  Galapagos 
group.  A  line  uniting  them  very  regularly  follows  the  coast,  and  at  the 
same  time  the  direction  of  the  Cordillera.  During  the  last  years,  Chilean 
naval  officers  have  found  banks  between  Juan  Fernandez  and  .San  Felix. 
These  islands  thus  seem  to  form  the  peaks  of  a  submarine  volcanic  range. 

“  On  the  geological  strueture  there  is  not  much  to  bo  said.  Masatierra 
still  shows  the  outlines  of  a  double  crater,  the  perpendicular  cliff’s  round 
the  large  semicircular  de{>res8iuns  seem  to  indicate  where  the  crater 
walls  have  stood.  Largo  deposits  of  volcanic  sand  and  ashes,  as  well  as 
a  breccia,  fill  the  bottom  of  these  valleys.  The  rock  is  a  basalt,  and 
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contains  much  olivine.  Masafuera  has  a  rather  different  aspect  from 
Masatierra.  It  rises  steep  out  of  the  sea  to  a  height  of  about  6000  feet. 
Towards  north  and  east  radiate  very  deeply  cut  valleys,  veritable 
canons.  The  rock  is  more  coarsely  <‘rystallinic  than  on  Masatierra.” 

3.  Mr.  T,  Holle’s  liemarks  on  the  Genlogy  of  the  Coal-mines  between 
Coronel  and  Lehn. 

“  1  spent  five  weeks  working  in  the  coal  district  in  the  province 
Arauco.  According  to  a  determination  published  by  Prof.  Nathorst, 
Dr.  Dusen  collected  a  glossopteris  in  Lebu,  this  genus  l>eing  the  typical 
fossil  of  the  Gondwana  series.  As  I  had  studied  this  formation  on  the 
Falklands,  I  was  anxious  to  visit  the  locality.  I  found  the  same  fossil 
fern,  and  made  some  observations  of  interest,  which  I,  however,  cannot 
deal  with  yet,  from  reasons  not  to  be  mentioned  here. 

“  The  coal-mines  of  Coronel  and  Lota  have  been  studied  before,  and 
are  considered  to  belong  to  the  Tertiary,  or  perhaps  better  the  Upper 
Cretaceous.  As  one  could  imagine,  that  under  these  layers  should  appear 
more  ancient  strata  with  Glossopteris,  I  occupied  myself  during  the 
first  part  of  my  stay  with  a  close  survey  of  the  oldest  layers  reached  in 
the  mines,  but  could  only  find  the  same  Arauco  series.  No  trace  of 
Glossopteris  was  seen.  Large  collections  were  made  of  marine  and  plant 
fossils,  amongst  which  are  ferns,  Angiospermae  and  Gymnospermm.” 


RECENT  EARTHQUAKES 

By  R.  D.  OLDHAM. 

In  the  February  numl)er  of  this  Journal  I  jK)intetl  out  the  resemblances 
and  analogies  between  the  recent  earthquake  in  Calabria  and  that  of 
1783,  but  in  one  point  the  resemblance  was  incomplete.  In  1783  the 
earthquake  w'as  particularly  violent  and  destructive  in  the  interior;  in 
the  district  round  Oppido  fissures  opened  in  the  ground,  numerous  changes 
of  level  occurred,  and  215  lakelets,  ponds,  and  marshes  were  formed  by 
interruption  of  the  drainage  of  the  country.  In  the  recent  earthquake, 
though  wo  heard  much  of  the  destruction  of  the  sea-coast  towns,  nothing 
appeared  in  the  daily  papers  regarding  the  interior  of  Aspromonte,  and 
it  almost  seemed  as  if  this  might  not  have  repeated  the  history  of  1783, 
and  might  have  escaped  the  ruin  which  fell  on  Messina  and  Reggio. 
Unfortunately,  this  was  not  the  case ;  though  the  daily  newspapers  have 
said  nothing,  the  Hampshire  Chronicle  has  published  a  letter  from  a 
correspondent  containing  some  very  interesting  extracts  from  the  Resto 
del  Carlino,  which  give  an  account  of  a  medical  mission,  despatched  from 
llologna  three  days  after  the  earthquake.  Composed  of  doctors  and 
medical  students,  to  the  number  of  sixteen  in  all,  it  seems  to  have  been 
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tho  only  relief  party  wbich  left  the  sea-coast  towns  and  struck  inland  to 
the  communes  of  Oppido,  Scido,  and  Delianova,  where,  according  to  the 
narrative  of  Dr.  F.  Cavazzi,  they  arrived  on  January  5,  eight  days  after 
the  earthquake,  to  find  that  they  were  the  first  to  bring  succour  to  this 
district.  After  attending  to  tho  wounded  and  ministering  to  their 
immediate  wants,  they  loft,  thinking  that  they  were  only  the  first  to 
bring  help,  not  the  only  ones ;  yet  everything  was  wanting  there.  As 
along  the  Calabrian  coast  and  at  Messina,  ruin  was  widespread,  most  of  the 
houses  had  fallen,  those  still  standing  were  uninhabitable ;  the  people 
who  had  escaped  with  their  lives  were  living  in  the  open  or  sheltering 
from  the  weather  as  best  they  might  in  old  wooden  sheds,  in  huts  made 
of  branches  and  grass,  or  under  mats  stretched  on  [K)le8,  or  carts  on  end. 
This  account  serves  at  least  to  show  that  the  earthquake  was  not 
confined  to  the  straits  of  Messina,  but  was  equally  severe  in  the  district 
which  formed  one  of  the  centres  of  maximum  violence  in  1783;  it  also 
gives  rise  to  a  hope  that  some  of  the  abundant  and,  it  must  be  con¬ 
fessed,  somewhat  indiscriminate  charity  which  has  been  poured  out  on 
the  cities  of  tho  coast  may  find  its  way  inland  to  the  towns,  whose 
need  is  greater  though  less  known. 

Apart  from  accounts  of  the  great  shock  of  December  28  last,  the  news¬ 
papers  have  frequent  reports  of  earthquakes  both  in  Italy  and  elsewhere. 
So  far  as  the  reiterated  mention  of  fresh  earthquakes  in  Calabria  goes, 
the  explanation  is  more  human  than  phy.sical ;  the  citizens  of  San 
Francisco,  who,  in  public  meeting  assembled,  passed  a  unanimous  resolu¬ 
tion  that  there  had  never  been  an  earthquake,  were  not  likely  to  make 
much  of  the  aftershocks  which  invariably  follow  a  great  disturbance, 
and  discouraged,  to  the  best  of  their  ability,  the  transmission  of  nows 
which  might  check  the  flow  of  commerce  through  their  golden  gate, 
but  those  of  Keggio  and  Messina  have  no  desire  to  stop  the  golden  stream 
which  is  pouring  from  every  quarter  of  the  world  upon  their  shores,  and 
the  earthquakes  which  occur  are  made  much  of,  their  magnitude  is  not 
depreciated,  and  we  have  heard  of  several  which  were  nearly,  and  one 
which  was  said  to  bo  quite,  as  violent  as  the  great  one.  Among  tho 
aftershocks  there  will  certainly  be  one,  if  not  more,  of  destructive 
violence,  and  that  on  the  evening  of  January  23,  which  shook  down 
several  buildings  still  standing  at  lleggio,  may,  locally,  have  reached 
a  degree  of  violence  comparable  with  that  of  December  28  ;  it  was 
certainly  bad  enough  to  have  done  material  damage  and  probably  have 
led  to  loss  of  life  had  it  stood  by  itself,  but  whatever  its  violence  at 
Reggio,  tho  limitation  of  the  area  over  which  it  was  severe  shows  that 
its  real  magnitude  was  small  in  comparison  with  the  principal  shock. 

Not  from  Italy  alone  come  the  reports  of  earthquakes,  but  from  every 
quarter  of  the  globe ;  yet  the  great  increase  of  earthquakes  in  the  news¬ 
papers  does  not  mean  any  corresponding  increase  in  their  real  frequency. 
The  phenomenon  lies,  in  fact,  within  the  province  of  the  psychologist 
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lather  than  of  the  seismologist  or  geographer,  and  it  is  the  destruction 
of  Messina  which  has  induced  news  agencies  to  report  earthquakes,  and 
newspapers  to  print  the  reports.  Most  of  these  refer  to  trivial  and  local 
earthquakes  of  no  imjxirtance  or  interest  in  themselves ;  a  few  may 
deserve  passing  notice.  On  January  11  an  earthquake  was  felt  on  the 
Pacific  coast  of  North  America,  which  did  some  snitall  damage  at  Port 
Townsend,  in  Washington  State,  and  was  said  to  have  been  “  severe  ”  at 
Victoria,  15.C.  The  region  is  one  where  earthquakes  periodically  occur, 
and  is  on  the  outskirts  of  one  of  the  principal  centres  of  earthquake  activitj' 
of  the  w'orld.  On  January  13  the  whole  of  northern  Italy  and  parts  of 
the  Tyrol  were  shaken  by  an  earthquake,  which  was  certainly  felt  from 
Triest  to  Genoa  and  from  Trient  to  Siena,  but  did  no  damage  except 
to  a  slight  extent  near  Bologna.  On  January  19  an  earthquake  in  Asia 
Minor  destroyed  many  houses,  and  caused  some  deaths  at  Phoccea, 
Cassaba,  and  Menemen ;  this  again  is  a  region  where  earthquakes  are 
not  infrequent. 

The  most  imjiortant,  however,  is  one  whose  origin  lay  in  the  Luristan 
province  of  Persia,  about  two  days’  journey  from  Burujird,  where  some 
fifty  villages  are  said  to  have  been  affected  and  5000  lives  to  have  been 
lost.  Though  it  occurred  on  January  23,  news  only  reached  Euroy»e 
on  February  18,  but  it  had  been  reported  in  the  daily  papers  as  a  distant 
earthquake  of  unknown  origin,  recorded  by  the  seismographs  in  Europe, 
India,  and  at  the  Cape  of  Good  Hojm?,  which  was  sensationally  reported 
to  be  as  “great  as  Messina,”  and  this  apj)ears  to  be  about  its  real 
greatness.  The  records  reported  in  the  papers  showed  that  the  origin 
must  have  been  somewhere  in  Western  Asia,  along  a  line  running  about 
north-north-eastwanls,  to  the  east  of  the  Caspian  sea,  but  did  not  permit 
of  its  Ijeing  more  closely  located,  for  the  seismograph  at  the  Ca]»o  of 
Gootl  Hope  evidently  failed  to  pick  up  the  first  preliminary  tremors 
of  the  disturbance.  As  time  went  on  and  nearly  a  month  elapsed  before 
the  jdace  of  origin  was  fixed  at  the  southern  extremity  of  this  line,  it 
seemed  probable  that  the  centre  lay  in  the  deserts  east  of  the  Caspian, 
where  there  is  plenty  of  room  for  an  earthquake  no  greater  than  the 
Calabrian  one  to  have  escaped  notice  or  record ;  for  although  this  was 
a  great  world-shaking  earthquake,  of  what  may  be  called  the  first  order 
of  magnitude,  it  was  among  the  smallest  of  that  order.  We  have, 
unfortunately,  no  real  standard  of  compai'ison  of  the  magnitude  of 
different  earthquakes ;  the  true  measure  should  be,  not  the  local  violence 
of  shock,  still  less  the  money  value  of  the  damage  done  or  the  number 
of  lives  lost,  but  the  energy  liberated  by  the  disturbance,  or  the  work 
done,  and  this  energy  we  have  no  means  of  measuring.  There  is, 
however,  good  reason  for  supposing  that  it  is  proportional,  even  if 
not  directly  proportional,  to  the  area  over  which  the  shock  could  be 
felt,  or  the  seismic  area,  as  defined  by  Robert  Mallet,  and  as  this  area 
can  usually  be  determined  with  approximate  accuracy,  we  have  a 
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means  of  ranging  earthquakes  in  order  of  precedenco  of  magnitudo 
which  gives  an  idea  of  their  relative  iu)portanco.  Judged  by  this 
standard,  the  (,’alabrian  earthquake  ranks  far  below  many  other  historio 
ejirthquakes ;  the  seismic  area,  including  in  this  the  area  under  sea,  over 
which  it  might  presumably  have  been  felt  had  this  been  dry  land,  was 
not  much  over  90,000  s<|uare  miles  ;  the  area,  similarly  ealculated,  for  tin; 
Californian  earthquake  of  1900  was  more  than  four  times  as  great,  and  in 
the  Indian  earthquake  of  1897  the  greatest  which  Inas  l>een  subjected 
to  detailed  examination — the  area  was  l,7o0,0(»0  square  miles,  or  aliout 
twenty  times  as  great  as  that  of  the  recent  earthquake  in  Calabria. 


THE  GEOGRAPHICAL  DISTRIBUTION  OF  THE  MEAN  ANNUAL 
RAINFALL  OF  WALES  AND  MONMOUTHSHIRE.* 


By  GEORGE  BRANSBY  WILLIAMS,  A.M.  InsL  C.E. 

Thk  various  existing  meteorological  maps  which  illustrate  the  distriluition  r>f  the 
annual  rainfall  over  Wales  .and  Monmouthshire,  being  drawn  to  comparatively 
small  scales,  do  not  do  more  than  show  the  broad  outlines  and  approximate  jmsi- 
tions  of  the  wetter  and  drier  areas.  A  detailed  and  accurate  rainfall  map  of  the 
Principality  is  very  much  wanted,  and  the  statistics  referring  to  this  subject,  which 
have  l)een  steadily  accumulating  for  the  past  forty  years,  have  now  reached 
a  point  at  which  they  render  the  compilation  of  such  a  map  possible  ;  for  although 
the  information  available  at  the  present  time  is  not  suflicient  to  enable  us  to 
fix  the  isohyets  (or  lines  of  eipial  rainfdl)  with  absolute  accuracy  in  all  jiarts  of 
the  country,  they  can  be  located  with  confidence  in  the  greater  imrtiou. 

At  different  times  I  have  had  cause  to  make  investigations  as  to  the  amount  ol 
rainfall  in  various  jiarts  of  Wales,  and  I  have  now  include*!  the  whole  of  the 
country,  and  brought  all  the  figures  up  to  date.  The  process  has  been  a  some¬ 
what  laborious  one,  but  I  have  endcavoure*!  as  far  as  jiossible  to  insure  the  accuracy 
of  the  calculations  which  form  the  *lata  from  which  the  map  accompanying  this 
jiaper  has  been  eomiuled.  This  map  shows  the  geographical  distribution  of  the 
rainfall  in  greater  iletail  than  any  map  hitherto  published. 

The  physical  causes  for  the  high  rainfall  over  the  greater  jart  of  Wales  are  well 
known.  The  moisture-laden  winds  from  the  Atlantic  blowing  up  the  numerous 
valleys  which  intersect  the  land  between  the  mountain  ranges  and  the  sea,  and 
which  in  the  majority  of  cases  on  the  south  and  west  coasts  run  in  the  direction  of 
the  prevailing  winds,  are  met  at  the  upper  ends  by  the  steep  sloj'ies  of  the  mountain 
sides,  causing  the  air  to  rise  suddenly,  sometimes  .os  much  as  1500  to  20('K)  feet. 
The  consequence  is  a  heavy  precipitation  of  moisture  on  the  summits  and  on  the 
lee  sides  of  the  ridges.  This  heavy  rainfall  takes  place  in  some  instances,  as  on 
the  mountains  of  Carnarvonshire  and  Merionethshire,  within  a  few  miles  of  the 
sea ;  but  on  the  Fforest  Fawr  and  Brecon  Beacon  ranges  in  South  Wales,  and  on 
the  mountains  *tf  Mi<l  Wales,  the  distance  of  the  high  lands  (ami  consetpiently 
of  the  wet  areas)  from  the  sea  is  considerably  greater. 

Although  a  large  numlier  of  gauges  have  been  kept  at  various  times  in  Wales 
and  Monmouthshire,  they  have  been  very  unevenly  distributed  and  the  records  are 
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in  many  cases  short  ones.  In  certain  portions  of  the  country,  for  example  the 
district  round  Cardiff,  the  thickly  populated  area  between  Pontypridd  and  Merthyr, 
including  the  Rhondda  valley  and  Aberdare,  the  southern  slope’  of  the  Brecon 
Beacons,  and  in  the  district  between  Denbigh  and  St.  Asaph,  there  are,  or  have  been, 
gauges  to  the  number  of  two  or  three  per  square  mile.  On  the  other  hand,  in  the 
northern  half  of  Carmarthenshire  and  in  parts  of  North  Wales  there  is  a  great 
scarcity  of  gauges. 

On  the  whole,  however,  there  are  enough  records  in  almost  every  part  of  the 
country  to  enable  the  mean  annual  rainfall  to  be  determined  with  approximate 
accuracy ;  hut  it  is  necessary  to  make  use  of  a  number  of  short  records,  and  to 
standardize  them  by  comparison  with  other  adjoining  gauges  at  which  the  records 
are  long  and  reliable. 

For  this  purpose  I  have  divided  the  whole  of  Wales  and  Monmouthshire  into 
districts,  arranged  as  far  as  possible  so  that  the  climatic  conditions  in  each  should 
be  fairly  similar;  and  the  average  of  the  three  or  four  gauges  with  long  continuous 
records  has  been  used  in  each  district  for  standardizing  purposes.  Thirty-five  years 
have  been  assumed  to  he  the  length  of  time  which  gives  a  true  mean  annual  rainfall ; 
the  actual  periods  chosen  being  from  1872  to  1906  inclusive  in  North  Wales,  and 
1868  to  1902  in  South  Wales  and  Monmouthshire.  A  number  of  gauges  had 
previously  been  standardized  to  the  means  for  these  respective  periods,  and  the 
difference  between  the  two  means  was  found  to  be  only  an  average  of  0'15  per  cent . 
To  all  intents  and  purposes,  therefore,  it  may  be  said  that  every  record  made  use 
of  has  been  standardized  to  the  same  mean. 

The  method  of  correcting  a  short  record,  by  computing  the  mean  annual  rainfall 
at  the  station  from  a  long  record,  or  the  average  of  several  long  records,  at  adjoining 
stations,  is  a  well-known  one ;  but,  although  it  has  been  so  largely  used,  there  dees 
not  appear  to  be  any  definite  information  available  as  to  the  probable  accuracy  of 
results  obtained  in  this  way. 

I  have  made  a  number  of  experiments  in  order  to  find  out,  as  far  as  possible, 
how  far  such  results  could  be  relied  upon.  For  this  purpose  a  number  of  gauges 
with  long  and  apparently  accurate  records  were  selected,  and  the  means  computed 
from  the  standard  gauges  of  the  district  in  which  the  gauges  were  situated ;  first 
taking  each  single  year  of  the  experimental  records  separately,  and  then  taking 
periods  of  two,  three,  four,  five,  and  ten  consecutive  years.  The  calculated  results 
were  compared  with  the  actual  means  at  the  gauges  and  the  error  expressed  in  terms 
of  percentage  of  these  means.  The  figures  were  taken  from  gauges  purposely.chosen 
BO  as  to  vary  as  much  as  possible  in  position,  and,  in  quantity  of  rainfall  recordeil, 
and  about  500  observations  were  made.  The  averages  of  the  results  are  given  below. 
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From  this  table  it  will  be  seen  that  the  mean  annual  rainfall  computed  from  a 
record  extending  over  ten  years  or  more  may  be  accepted  with  very  little  question. 
The  average  error  was  less  than  3  per  cent.,  whilst  more  than  four-fifths  of  the 
observations  had  an  error  of  less  than  5  per  cent.,  and  there  were  no  errors  at  all 
over  10  per  cent.  Means  calculated  from  four  and  five-year  periods  gave  results 
which  in  the  majority  of  cases  had  errors  of  under  5  per  cent.,  whilst  even  records 
for  one  single  year  gave  results  in  which  the  error  was  less  than  5  per  cent,  in 
nearly  two-fifths,  and  within  10  per  cent,  of  the  true  mean  in  three-quarters  of  the 
cases  worked  out. 

The  table  shows,  however,  that  means  computed  from  periods'  of  less  than  four 
years  must  be  accepted  with  caution.  The  maximum  error  obtained  in  the  case  of 
a  single  year’s  record  was  33  per  cent.,  and  for  a  two-year  period  22  per  cent. 
There  is,  moreover,  an  increased  probability  in  the  case  of  a  very  short  record  of  the 
observations  having  been  carelessly  and  inaccurately  made.  The  districts  into 
which  the  country  was  divided  had  necessarily  to  be  rather  extensive,  owing  to  the 
comparatively  small  number  of  long  records  in  Wales  and  Monmouthshire,  and 
the  examples  chosen  for  the  experiments  were  puriK)sely  sometimes  far  away  from 
the  standard  stations.  If  it  had  been  possible  to  divide  up  the  country  into  smaller 
districts,  the  average  results  would  undoubtedly  have  been  more  accurate. 

Having  decided  the  probable  limits  of  inaccuracy,  it  was  possible  to  proceed 
with  the  investigation  with  confidence.  The  total  number  of  districts  was  seven, 
and  for  each  of  these  three  or  four  long  records  were  obtained.  The  ratio  which 
the  rainfall  of  each  yesw  had  borne  to  the  thirty-five  years’  mean  was  worked  out 
for  every  year  at  each  station,  and  expressed  as  a  percentage,  and  the  average  per¬ 
centage  taken  of  the  three  or  four  stations  in  each  district.  Every  gauge  in  the  district 
with  a  record  of  less  than  thirty-five  years  was  then  corrected  from  these  averages. 

The  seven  districts  were  :  (a)  Anglesey,  Carnarvon,  and  Merioneth,  (b)  Flint  and 
Denbigh,  (c)  Montgomery,  (d)  Radnor  and  Brecon,  (e)  Cardigan,  Pembroke,  and 
Carmarthen,  (/)  Glamorgan,  (y)  Monmouth. 

Diagram  (1)  shows  graphically  the  relationship  between  the  fluctuations  in  the 
annual  rainfall  in  these  seven  districts  between  1872  and  1906.  Diagram  (2)  shows 
the  average  of  the  seven  districts,  and  also  the  average  annual  rainfall  during  five 
and  ten-year  periods.  It  may  be  taken  as  showing  the  average  variation  from  the 
mean  over  the  whole  of  Wales  and  Monmouthshire.  The  ordinates  of  the  curves 
are  measured  in  both  diagrams  as  percentages  of  the  thirty-five  years’  mean. 

The  remarkable  thing  about  diagram  (1)  is  that  the  curves  should,  on  the 
whole,  show  as  close  an  agreement  as  they  do  over  so  wide  an  extent  of  country. 
In  some  years  there  are  considerable  divergencies;  for  instance,  1875  was  a  wet 
year  in  Monmouth,  but  was  a  comparatively  dry  year  in  Anglesey,  Carnarvon,  and 
Merioneth,  whilst  in  1898  the  position  was  reversed,  and  in  1892,  which  was  an 
extremely  dry  year  in  Radnor  and  Brecon,  the  rainfall  was  above  the  average  in 
Flint  and  Denbigh.  On  the  other  hand,  in  1873,  1877,  1881,  1884,  1886,  1887, 
1891,  1893,  1900,  and  1903  the  results  are  sufficiently  close  to  be  remarkable. 

1872  was  easily  the  wettest  year.  In  that  year  the  average  rainfall  over  the 
whole  country  was  165'83  per  cent,  of  the  mean ;  the  next  wettest  was  1903,  when 
it  was  132’13  per  cent.  The  driest  year  was  1887,  averaging  only  75'05  per  cent., 
and  the  second  driest  1892,  with  80'48  per  cent. 

The  driest  series  of  ten  years  shown  was  from  1887  to  1896,  when  the  annual 
rainfall  only  averaged  89’66  per  cent,  of  the  mean.  For  the  ten  years  1872  to 
1881  the  average  annual  rainfall  was  110'65  per  cent.  The  fifteen  years  1872  to 
1886  had  an  average  annual  rainfall  of  110'14  per  cent.,  and  the  fifteen  years  1887 
to  1901  91‘44  per  cent,  of  the  mean. 
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The  tigures  for  the  rainfall  have  been  taken  from  the  returns  given  annually  in 
*  British  Rainfall.’  These  have  been  tabulated  for  each  year  from  1868  down  to 
1906,  omitting  any  particular  return  which  Hr.  Symons  or  Dr.  Mill  has  queried  as 
being  possibly  inaccurate.  In  addition,  some  use  has  been  made  in  one  or  two 
instances  of  Ogures  obtained  from  gauges  not  recorded  in  this  annual.  The  mean 
annual  rainfall  was  calculated  for  every  gauge,  and  the  figures  were  then  plotted  on 
a  map  to  a  scale  of  about  4  miles  to  the  inch.  The  figures  have  been  carefully  scru¬ 
tinized,  and  whenever  a  gauge  having  a  short  record  has  shown  any  discrepancy 
when  compared  with  more  reliable  neighbouring  gauges  it  has  been  disregarded. 
Between  500  and  600  records  have  stood  this  test ;  of  these  205  are  of  a  total  length 
of  ten  years  and  upwards,  and  380  of  over  three  years.  Of  the  figures  used  at  least 
three-quarters  should  be  within  5  per  cent,  of  the  true  mean,  and  practically  all  the 
remainder  within  10  per  cent.  It  should,  however,  be  mentioned  that  the  very  wet 
stations  in  the  Carnarvonshire  and  Merionethshire  mountains  have  in  most  cases 
records  only  extending  over  from  one  to  three  years ;  it  is  therefore  q>ossible  that 
further  information  may  somewhat  modify  the  figures  arrived  at  so  far  for  this 
district,  which  is  such  an  important  one  from  a  meteorological  point  of  view. 

The  very  wet  areas  shown  on  the  map  are  in  the  positions  which  would  be 
expected  from  the  configuration  of  the  ground  and  the  direction  of  the  prevailing 
winds.  Taking  them  in  order  and  commencing  from  the  north,  the  Carnarvon¬ 
shire  mountains  and  the  mountains  in  the  portion  of  Merioneth  north  of  the 
Mawddach  river  form  two  semi-detached  wet  areas.  The  portion  of  the  Carnarvon 
mountains  within  a  radius  of  about  2  miles  from  the  centre  of  Snowdon  receives  an 
average  rainfall  of  more  than  150  inches  per  annum,  and  contains  the  wettest  sqx>t 
at  which  a  gauge  has  hitherto  been  kept  in  Wales — Glaslyn,  on  the  lee  side  of  the 
summit  and  within  the  Snowdon  crater — the  mean  rainfall  here  being  apparently 
197  inches  per  annum.  An  area  of  about  167  square  miles  on  these  mountains,  in 
the  shape  of  an  equilateral  triangle,  has  a  rainfall  of  over  100  inches  per  annum. 
In  Merionethshire  there  is  at  present  no  actual  proof  that  the  rainfall  on  the 
Rhinog  mountains  is  more  than  100  inches,  although  there  is  no  reasonable  doubt 
as  to  this.  The  valley  of  the  Prysor  appears  to  interpose  a  short  width  of  country 
with  a  rainfall  of  less  than  80  inches  ^tween  these  two  districts,  but  the  70-inch 
area  seems  to  be  continuous  over  the  mountains  of  Carnarvon  and  Merioneth. 

On  the  south-east  side  of  the  valleys  of  the  Mawddach  and  the  Dee  there  is 
a  narrow  strip  of  wet  country  following  the  range  of  mountains  extending  from 
Cader  Idris  to  the  north-east  end  of  the  Berwyn  range.  The  maximum  fall  on 
these  mountains,  which  would  naturally  take  place  on  Cader  Idris  itself,  has  not  yet 
been  determined.  Further  south  a  small  area  on  Plinlimmon  has  a  rainfall  of  over 
90  inches,  and  in  South  Wales  the  mountains  in  the  north-west  corner  of  Brecon¬ 
shire  have  a  rainfall  of  over  80  inches. 

The  60-inch  area  is  of  irregular  shape  and  very  extensive,  and  covers  the 
greater  part  of  North  Wales,  stretching  from  the  far  end  of  Carnarvonshire  on  the 
north  to  below  the  point  where  the  three  counties  Brecon,  Cardigan,  and  Car¬ 
marthen  meet  on  the  south,  and  from  above  Pwllheli  on  the  west  to  within  4  or  5 
miles  of  Llangollen  on  the  east,  the  maximum  width  being  33  miles,  and  the  total 
length  from  north  to  south  abont  80  miles. 

Between  this  and  the  wet  country  around  the  mountains  of  South  Breconshire 
and  Glamorganshire  there  is  a  drier  strip  following  the  line  of  the  valleys  of  the 
Towy  and  Yrfon ;  but  the  rainfall  in  most  of  the  country  is  only  a  little  below 
60  inches,  and  it  is  probable  that  there  are  a  series  of  small  patches  with  higher 
rainfall  along  the  boundary  between  Breconshire  and  Carmarthenshire. 

The  Fforest  Fawr  and  Brecon  Beacons  ranges  have  in  places  a  rainfall  of  over 
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100  inchei),  but  it  is  doubtful  if  the  wettest  spot  in  these  mountains  has  been  as  yet 
discovered.  The  positions  of  the  isohyets  on  the  south  slopes  of  the  Brecon 
Beacons  can  be  accurately  located,  thanks  to  the  excellent  system  of  rain-gauges 
established  by  the  engineers  of  the  Cardiff  and  Merthyr  waterworks,  but  on  the 
western  end  of  the  range  the  rainfall  is  more  a  matter  of  conjecture.  A  certain 
number  of  gauges  have  been  kept  for  several  years  on  the  watershed  of  the  Cray 
reservoir,  but  the  results  have  not  been  published  in  *  British  Rainfall.'  From  a 
paper  read  before  the  Swansea  Scientific  Society  some  years  ago  by  the  Swansea 
waterworks  engineer,  it  appeared  that  the  rainfall  at  the  Bwlch  pass,  between  the 
two  mountains  Fan  Gehirach  and  Carmarthen  Fan,  is  the  heaviest  recorded  in 
South  Wales,  the  mean  annual  fall  being  somewhere  about  130  inches.  It  is  quite 
likely  that  other  parts  of  this  range  have  an  even  higher  average. 

There  have  been  a  number  of  gauges  kept  in  the  Rhondda  and  Taff  valleys  in 
Glamorganshire,  and  the  rainfall  in  the  whole  of  this  district  is  comparatively 
clearly  determined.  A  small  area  on  the  summit  between  the  Avon,  Neath,  and 
Rhondda  valleys  has  a  rainfall  of  over  90  inches ;  the  80-inch  area  includes  the 
upper  part  of  the  Rhondda  valley,  and  the  TO-inch  area  practically  the  whole  of  that 
valley  down  to  Pontypridd.  The  60-inch  isohyet  encloses  in  its  serpentine  course 
the  south-west  corner  of  Breconshire,  the  high  land  in  the  centre  of  Glamorganshire, 
and  small  portions  of  Carmarthenshire  and  Monmouthshire.  A  curious  feature  is 
the  loop  made  by  this  line  on  the  north-east  side  of  the  60-inch  area,  taking  in 
Sirhowy,  Merthyr,  and  Aberdare. 

In  Pembrokeshire,  a  small  part  of  the  country  around  Mynydd  Preceley  has  a 
rainfall  of  over  60  inches,  and  the  50-inch  rainfall  area  forms  part  of  an  extension 
through  Carmaithenshire  from  the  wet  district  in  the  centre  of  Wales.  In  Car¬ 
marthenshire,  the  50-inch  isohyet  follows  the  south  side  of  the  Teifi,  and  outlines 
the  low-lying  land  along  the  valley  of  the  Towy  as  far  as  Llandovery. 

Following  the  west  and  south  coasts  from  the  mouth  of  the  Conway  to  the 
mouth  of  the  Usk,  there  are  narrow  strips  of  land  of  varying  width,  with  a  rainfall 
of  under  40  inches.  Over  the  greater  part  of  Anglesey  the  rainfall  is  less  than 
40  inches.  The  coast  of  Flint  has  a  rainfall  of  under  30  inches. ' 

Along  the  Welsh  border  the  30- inch  isohyet  pursues  a  course  almost  due  north 
and  south  from  Hawarden  through  Wrexham  into  Shropshire.  It  reappears  in 
Montgomeryshire,  i)asses  round  Montgomery,  and  finally  crosses  the  border  near 
Bishops  Castle. 

The  40-inch  line  runs  in  an  east-south-easterly  direction  from  the  north  of 
Carnarvonshire  near  Conway  for  over  20  miles,  and  then  forms  a  V-shaped  loop, 
which  includes  Corwen.  From  a  sharp  angle,  about  4  miles  west  of  Wrexham,  its 
course  is  south  and  south-west  through  Llangollen  and  close  to  Llanfyllin.  A 
loop  includes  Newtown  and  the  valley  of  the  Severn  almost  as  far  as  Llanidloes. 
From  this  point  the  line  runs  almost  due  east  to  a  right  angle  near  Knighton  and 
old  Radnor.  An  irregular  series  of  curves  takes  in  part  of  the  valley  of  the  Wye, 
and  Llangorse  lake  in  Breconshire,  and  the  Black  forest  mountains  are  enclosed  by 
an  S'shaped  bend.  After  passing  through  Abergavenny,  Newport,  and  Cardiff, 
the  40-inch  line  finally  ends  in  the  sea  between  Bridgend  and  Aberavon. 

Along  the  east  side  of  the  country  the  50-inch  isohyet  follows,  with  some 
exceptions,  the  general  line  of  the  40-inch.  For  the  greater  part  of  the  distance 
the  two  lines  are  from  2  to  6  miles  apart,  but  in  Radnorshire  they  are  separated  by 
almost  the  whole  width  of  the  county.  A  curious  feature  in  this  county  is  an 
irregular  patch  of  dry  country  around  Llandrindod  Wells,  with  a  rainfall  of  under 
40  inches. 

The  Black  forest  mountains  in  Breconshire  and  Radnor  forest  do  nut  apitear  to 
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have  aa  exceptiuoally  heavy  rainfall,  although  in  neither  instance  is  there  any 
definite  infonnation  as  to  the  maximum. 

Generally  speaking,  although  the  isohyets  shown  on  the  map  may  require 
slight  alterations  in  some  parts  of  the  csuntry,  there  is  no  doubt  about  their 
positions,  within  a  mile  or  so,  in  most  places.  They  bear  an  obvious  relationship 
to  the  contour  lines,  but  it  is  by  no  means  a  constant  one,  and  an  exhaustive 
investigation  has  been  nnable  to  discover  any  possibility  of  expressing  this  relation¬ 
ship  in  comparative  figures  for  rainfall  and  altitude,  either  on  the  windward  or 
the  lee  side  of  the  country.  The  reason  for  this  is  the  irregular  configuration  of 
the  ground  in  the  greater  iMtrt  of  Wales.  The  shapes  and  jKisitions  of  the 
mountains  and  the  local  air  currents  often  cause  the  isohyets  to  be  in  entire 
unconformity  with  the  contour  lines  over  short  distances,  so  that  amongst  the 
higher  mountain  ranges  two  adjoining  places  may  be  within  a  few  feet  of  the  same 
level,  and  receive  a  rainfall  differing  by  quite  40  per  cent. 

The  districts  in  which  there  is  a  scarcity  of  rain-gauges  have  many  of  them 
been  already  referred  to.  Carmarthenshire  is  the  worst  county  in  this  resjiect. 
Gauges  are  particularly  required  on  the  Carmarthen  Fan,  along  the  Breconshire 
boundary,  and  on  the  hills  in  the  northern  half  of  the  county. 

Cardiganshire  is  also  poorly  provided  with  gauges  ;  and  other  places  where 
recording  stations  are  required  are  the  Cader  Idris  and  Berwyn  ranges,  the  moun- 
ttuns  north  of  Dolgelly  in  Merionethshire,  in  the  western  part  of  Montgomeryshire, 
and  also  on  Radnor  Forest  and  the  Black  Forest  mountains.  A  few  gauges 
judiciously  placed  in  these  several  districts  would  in  a  short  time  add  considerably 
to  the  information  existing  on  the  subject. 

An  accurate  knowledge  of  the  distribution  of  the  rainfall  in  the  various 
parts  of  Wales  is  of  great  practical  value  from  an  engineering  point  of  view. 
Ap:irt  from  questions  of  water-supply,  which  is  already  derived  from  the  Welsh 
mountains  by  various  large  towns,  and  which  it  is  probable  other  towns,  including 
London,  will  wish  to  obtain  from  the  same  source  in  the  future,  there  is  also  the 
possibility  of  a  limited  amount  of  water  jwwer  being  used  for  generating  electricity, 
in  places  where  the  natural  conditions  are  especially  favourable.  I'here  are,  in  fact, 
already  two  or  three  power  stations  in  North  Wales,  making  use  of  the  fall  between 
the  mountain  lakes  and  the  sea  for  this  purjiose. 

It  does  not  come  into  the  scope  of  this  papier  to  enter  in  detail  into  engineering 
questions,  but  I  may  mention  that  I  have  recently  estimated  that,  outside  the 
watershed  areas  already  a]);iropriated  for  the  supply  of  towns,  and  omitting  all  land 
clearly  unsuitable  for  the  construction  of  waterworks,  there  arc  about  1300  square 
miles  above  the  600-foot  contour  line  which  it  would  be  physically  possible  to 
utilize  as  catchment  areas  by  constructing  impounding  reservoirs  or  employing 
natural  lakes  already  existing.  The  mean  annual  rainfall  over  the  1300  square 
miles  has  been  worked  out,  and  it  is  found  that,  after  deducting  the  inevitable  loss 
from  evai>oration  and  absorption,  and  also  the  water  which  it  would  be  impossible 
to  store  in  normal-sized  reservoirs,  a  daily  quantity  of  1,750,000,000  gallons  could 
be  furnished  by  these  1300  square  miles,  or  enough  to  supply  58,000,000  i>crsons  at 
30  gallons  per  day. 

In  order  to  make  this  quantity  available,  however,  a  very  large  number  of 
reservoirs  of  all  sizes  would  have  to  be  constructed  at  great  cost,  and  it  is  safe  to 
say  that  nothing  like  this  amount  of  water  will  be  supplied  from  Wales  for  drink¬ 
ing  purposes  until  the  conditions  of  life  in  this  country  become  very  different  from 
these  at  present  obtaining. 

If  the  energy  of  the  water  stored  were  utilized  for  jiower-generation  instead 
of  water-supply,  about  225,000  effective  horse-power  could  be  generated  during 
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ten  bourd  per  working  day  throughout  the  year,  but  the  coot  would  l>e  prohibitive 
in  many  places.  I  have  estimated  the  limit  of  the  poasibilitiea  of  Wales  as  a 
water-power  producing  country  under  the  present  conditions  (that  is,  as  long 
as  the  supply  of  coal  lasts)  at  between  40,000  and  50,000  effective  horse-power 
during  each  working  day  throughout  the  year. 

There  are  many  other  points  in  connection  with  this  subject  which  it  would 
be  possible  to  elaborate  to  an  indefinite  extent,  for  Wales  and  the  border  counties 
offer  exceptional  opportunities  for  the  study  of  problems  in  connection  with  rain¬ 
fall,  the  solution  of  many  of  which  might  have  a  wider  application.  I  have, 
however,  purposely  confined  myself  in  this  paper  to  within  narrow  limits,  the 
object  being  the  publication  of  the  accomimnying  map,  with  a  general  description 
of  its  main  features,  and  the  system  on  which  it  has  been  compiled,  and  also  a 
brief  indication  of  a  few  ix)ints  of  interest  on  which  the  subject  of  the  rainfall  of 
Wales  has  a  direct  bearing. 

Dr.  Strahan  :  The  paper  for  this  afternoon’s  meeting  is  “The  Geographical 
Distribution  of  the  Mean  Annual  I’lainfall  of  Wales  and  Monmouthshire,”  by  Mr. 
G.  11.  Williams,  and  I  will  ask  the  author  to  read  such  part  of  it  as  may  be 
essential  for  the  purposes  of  discussion. 

Dr.  Stkaiian'  (after  the  paper) :  This  paper  has  not  taken  long  in  delivery,  but 
I  think  you  will  agree  with  me  that  it  contains  internal  evidence  of  much  work 
and  trouble.  The  subject  is  now  open  for  discussion,  and  1  will  ask  Dr.  Mill  to 
make  some  remarks  upon  it. 

Dr.  Mill  :  I  have  given  a  good  deal  of  attention  to  the  preparation  of  rainfall 
maps,  and  I  should  have  been  much  interested  if  Mr.  Williams  had  said  some¬ 
thing  about  the  method  he  employed  in  drawing  the  isohyetal  lines.  Perhaps 
he  will  be  able  afterwards  to  give  us  some  light  on  one  or  two  points  to  which  1 
shall  refer  presently.  Hut  in  the  first  place,  I  must  express  my  gratification  that 
this  Society  has  accepted  a  paper  on  this  subject.  The  distribution  of  rainfall  is  in 
a  8{)ecial  sense  geographical,  for  rain  is  one  of  the  few  elements  of  climate  which 
bears  an  extremely  intimate  relation  to  the  configuration  of  the  land.  I  am  glad 
to  find  how  skilfully  Mr.  Williams  has  prepared  this  map.  It  is  a  ditlicult  thing 
to  test  the  data  and,  after  placing  the  figures  on  a  map,  to  draw  the  isohyetal  lines 
with  confidence,  and  he  seems  to  have  succeeded  well.  Numerous  and  accurate 
observations  are  indispensable  as  a  foundation  for  all  map-drawing.  We  are  still  very 
much  in  the  dark  with  regard  to  the  rainfall  over  considerable  areas  of  the  interior 
of  Wales,  and  it  may  be  that  when  we  get  more  information  about  these  areas,  our 
views  of  the  districts  where  there  are  already  a  fair  number  of  rain-gauges  may  be 
somewhat  modified.  I  quite  agree  with  all  that  was  said  about  the  need  for  more 
gauges,  and  as  Wales  is  a  country  of  such  varied  configuration,  it  requires  a  relatively 
greater  number  of  rain  gauges  than  would  suffice  in  the  flatter  country  of  the  centre  of 
England.  With  regard  to  the  thirty-five  years’  mean,  I  am  not  quite  clear  whether 
Mr.  Williams  means  that  he  himself  assumed  that  as  the  period  that  would  give  a 
true  mean,  or  that  the  general  use  of  thirty-five  years  as  a  sufficient  period  is  an 
assumption.  A  thirty-five  years’  mean  has  been  proved  t)  be  necessary  and 
suflicient  by  the  classical  paper  of  Sir  Alexander  Binnie  on  “  Mean  or  Average 
Kainfall,”  published  by  the  Institution  of  Civil  Engineers  in  1892,  and  by  the 
researches  of  Prof.  Hann  and  other  investigators. 

One  very  valuable  thing  in  this  paper  which,  as  Mr.  Williams  says,  is  quite  new, 
is  the  statement  showing  the  average  percentage  of  error  in  calculating  the  mean 
annual  rainfall  for  a  long  period  from  short  records.  This  is  a  subject  of  whirh, 
unfortunately,  I  have  much  experience,  and  there  are  curious  differences  in  the 
No.  III.— Mar.  It,  1909.]  v 
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relative  rainfalls  uf  contiguous  stations  between  one  year  and  another.  Sometimes 
all  the  rainfall  stations  in  a  small  area  will  vary  proportionally  with  one  another 
for  a  ijeriod  of  four,  five,  or  six  years,  but  then  a  period  of  five  or  more  years  may 
occur  in  which  the  ratios  are  completely  upset.  Diagram  No.  1  deals  with  averages 
for  considerable  areas,  and  therefore  smooths  down  the  irregularities  which  would 
b3^  shown  by  individual  stations,  still  it  shows  the  occurrence  of  dieturbed  periods. 
In  dealing  with  the  ratio  from  a  short  to  a  long  record,  it  is  of  the  first  importance 
that  the  shoit  record  should  concern  a  group  of  years  in  which  the  ratios  to  the 
long  average  of  a  number  of  neighbouring  stations  agree  with  one  another.  It  is 
not  always  possible  to  secure  such  a  result,  and  this  is  probably  the  principal 
reason  why  the  longer  the  short  record  is  the  better  is  the  estimate  of  the  com¬ 
puted  average.  One  of  the  chief  difiSculties  in  dealing  with  long  records  lies  in  the 
fact  that  observers  were  formerly  much  less  careful  than  they  are  now  in  entering 
the  observations  in  a  uniform  manner.  As  a  rule  an  inconsistency  in  entering  does 
not  matter,  but  on  the  few  occasions  when  a  very  wet  day  occurs  on  December  31, 
and  some  enter  the  rain  to  that  date  and  others  to  January  1,  the  result  will  be 
great  confusion,  one  year  in  some  cases  may  be  credited  with  several  inches  less 
rain,  and  the  next  year  with  several  inches  more,  at  one  place  than  at  another.  In 
the  case  of  old  records  it  was  almost  impossible  to  detect  and  correct  this  error 
be'ore  the  figures  were  published  in  “  British  Rainfall,”  but  now  detection  is  almost 
certain  before  publication.  The  irregularities  not  produced  by  want  of  consistency 
in  entering  are  probably  due  to  a  run  of  thunderstorms  in  some  years,  these 
thunderstorms  being  so  patchy  in  their  incidence  that  one  place  may  get  3  or  4  or 
inches  more  rain  than  another  only  a  few  miles  away. 

I  do  not  think  that  it  is  right  to  suppose  that  short  records  are  probably  more 
careless  and  inaccurate  than  long  records.  I  am  afraid  my  experience  goes  to 
show  that  the  longest  records  often  become  the  worst,  because  they  are  not 
uncommonly  kept  by  enthusiasts  who  began  in  middle  life,  and  who  have  gradually 
acquired  a  belief,  as  their  powers  failed,  that  nobody  but  themselves  can  read  a 
rain-glass.  In  the  case  of  one  old  observer  it  was  discovered  that,  as  he  grew  more 
dim-sighted,  in  order  to  read  the  glass  clearly  he  tilted  it  more  and  more  towards 
him,  and  thereby  got  higher  and  higher  readings,  so  that  the  record  instead  of 
really  indicating  an  increase  of  rain  measured  only  deterioration  of  eyesight.  One 
of  the  chief  troubles  with  long  records  is  that  they  have  a  tendency  to  deteriorate 
from  several  causes,  and  the  unfortunate  thing  is  that  the  differences  may  take  the 
form  either  of  getting  too  much  or  too  little ;  so  that,  before  using  these  records, 
it  is  necessary  to  consider  very  carefully  whether  they  have  kept  much  the  same 
level  uf  accuracy  throughout,  or  whether,  if  they  have  changed,  it  is  possible  to 
correct  them. 

1  could  have  wished  that  a  little  more  had  been  said  about  the  map  itself, 
because  in  a  geographical  gathering  the  distributional  part  of  the  subject  is  the 
one  w'hich  acquires  most  interest.  I  consider  this  map  of  Mr.  Williams’s  by  far  the 
best  map  of  the  rmnfall  of  Wales  that  has  yet  been  published ;  in  fact,  so  far  as  I 
know,  there  are  only  two  maps  of  the  rainfall  of  the  British  Isles,  and  these  on  a 
small  scale,  which  could  be  looked  upon  as  dealing  with  the  rainfall  of  Wales  at  all. 
One  was  published  by  Mr.  Symons  in  the  Report  of  the  Rivers  Pollution  Commission 
of  1868,  a  long  time  ago,  when  there  were  few  observers.  The  other  map  I  submitted 
to  the  Institution  of  Civil  Engineers  in  1903.  That  map  was  intended  to  test  the 
truth  of  the  assumption  that  the  rainfall  had  a  close  relation  to  the  configuration  of 
the  country.  The  isohyetal  lines  were  drawn  upon  a  blank  map  without  any  rivers 
or  marks  to  indicate  the  configuration  of  the  country,  and  they  were  drawn  in 
strict  conformity  with  such  observations  as  gave  a  thirty  years’  average.  The 
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result  was  to  demonstrate  quite  clearly  that  the  distribution  of  rainfall  on  the 
whole  bore  a  very  close  relation  to  the  conbguration  of  the  land,  so  close  a  relation 
that,  in  my  opinion,  it  is  justifiable,  in  drawing  a  rainfall  map  now,  to  make  the 
isohyetal  lines  run  generally  parallel  with  the  contour  lines  when  the  interval 
between  two  observations  is  a  fairly  long  one.  In  the  much  more  detailed  maps 
which  I  have  prepared  for  the  Water  Supply  Memoirs  of  the  Geological  Survey, 
especially  the  map  of  Kent,  which  has  recently  been  published,  it  is  found  that 
this  holds  good  in  a  remarkable  degree,  though  the  heights  of  the  land  are 
moderate.  When  we  come  to  a  mountainous  region  like  Wales,  where  in  some  of 
the  valleys  there  are  many  rain-gauges,  it  is  found  that  one  side  of  the  valley  may 
have  10  or  15  inches  more  rain  than  the  other  side,  so  that  it  is  impossible  to  give 
a  true  representation  of  the  distribution  of  rainfall  on  a  small  scale  in  so  com* 
plicated  an  area.  I  had  occasion  a  few  years  ago  to  make  a  very  careful  study  of 
the  rainfall  of  a  portion  of  North  Wales,  but  with  the  whole  of  the  evidence  at  my 
disi>osal  I  could  not  satisfy  myself  sufficiently  to  publish  the  map,  though  it  was 
sufficiently  precise  to  serve  the  practical  purpose  for  which  it  was  made.  On 
comparing  that  map  by  means  of  a  tracing  of  the  lines  with  Mr.  Williams’s  map, 

I  find  that  the  accordance  is,  in  some  cases,  very  close  indeed,  and  I  believe  that 
if  the  total  volume  of  rainfall  were  worked  out  from  the  lines  on  my  map),  and  also 
from  the  lines  on  Mr.  Williams’s  map,  the  figures  would  be  identical.  But  there 
are  some  differences  in  the  run  of  the  lines  to  dispose  of  which  it  would  be 
interesting  to  get  some  additional  data.  Fortunately,  the  engineers  of  an  electric 
company  utilizing  the  water-p>ower  of  Snowdon  have  set  up  a  number  of  rain- 
gauges,  and  they  have  obtained  some  extremely  interesting  results,  showing  the 
enormous  differences  in  the  amount  of  precipitation  within  a  very  short  distance  in 
pMirts  of  the  country  where  the  relief  of  the  land  is  very  abrupt.  The  highest 
rainfall  in  the  British  Isles  will  probably  be  found  to  be  somewhere  on  the  eastern 
side  of  Snowdon,  where  it  may  work  out  at  something  near  200  inches.  With 
regard  to  the  central  part  of  Wales,  there  are  a  good  many  waterworks,  and  the 
number  of  rain-gauges  kept  on  them  is,  fortunately,  increasing.  One  great  difficulty 
I  have  had  in  collecting  data  from  Wales  is  that  there  have  been  so  many  water¬ 
works  laid  down  there,  employing  so  many  paid  observers,  that  it  is  not  so  easy  to 
get  voluntary  unpaid  observers  as  in  other  p>arts  of  the  country. 

There  are  some  places  where  a  great  many  mure  observations  are  required, 
chiefly  in  the  mountainous  region  on  the  borders  of  Pembroke,  Cardigan,  and 
Carmarthenshire,  lire  long  area,  with  over  100  inches  north  of  the  Brecon 
Beacons  on  Mr.  Williams’s  map,  is  an  extremely  interesting  feature.  The  only 
station  I  know  which  gives  returns  that  would  justify  a  record  of  as  much  as 
100  inches  is  near  the  Cray  reservoir  of  the  Swansea  Waterworks,  and  that,  as 
Mr.  Williams  suggested,  has  not  app)eared  hitherto  in  “British  Rainfall,”  though  it 
will  appear  in  the  next  volume.  I  feel  inclined  to  doubt  the  extension  of  the 
100-inch  area  beyond  the  immediate  vicinity  of  the  gauge  in  question.  With 
regard  to  the  Black  Mountains  in  Monmouthshire  and  Brecon,  there  is  no  doubt 
that  in  the  highest  part  of  the  mass  the  rainfall  exceeds  55  inches.  I  think  that 
all  along  South  Wales  we  will  find  that  the  isohyetal  lines  must  be  much  general¬ 
ized,  as  they  are  here,  before  they  can  be  shown  on  a  map  at  all ;  as  the  rainfall 
of  the  numerous  parallel  valleys  tunning  north  and  south  is  very  complicated. 
Again,  in  that  p)art  of  the  country  there  are  frequently  severe  thunderstorms 
which  produce  tremendons  falls  of  rain  locally,  affecting  only  small  areas,  and 
these  must  have  a  very  disturbing  effect  on  the  ratios  from  which  the  calculations 
of  the  long-i)eriod  average  rainfall  are  made.  While  this  rainfall  map  of  Wales, 
within  the  limitations  I  have  pointed  out,  is  the  best  yet  published,  much  work 
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must  yet  be  done  bsfore  we  can,  with  perfect  confidence,  from  the  geographical 
point  of  view,  relate  exactly  the  depth  of  rainfall  to  the  height  and  exposure  of  the 
land.  I  am  at  present  making  a  series  of  maps  of  annual  rainfall  from  1908  to 
about  1863,  and  I  hope  to  be  able  to  combine  the  forty-five  maps  in  such  a  waj 
as  to  produce  an  average  map,  not  based  on  a  few  lung  records,  but  on  the  whole 
of  the  records  for  each  year.  This  should  come  nearer  to  a  true  map  of  the  average 
rainfall  than  would  be  possible  in  any  other  way.  The  subject  is  one  of  supreme 
interest  to  me,  and  I  am  very  glad  to  see  the  able  manner  it  has  been  handled 
by  Mr.  Williams. 

Mr.  Baldwin  Latham  ;  I  have  not  much  to  add  to  what  Dr.  Mill  has  already 
told  us.  I  am  certainly  very  much  indebted  to  Mr.  Williams  for  the  information 
he  has  given  us  in  this  paper,  and  to  Dr.  Mill  for  the  remarks  be  has  made  upon  it. 
I  have  recently  put  up  four  rain-gauges  on  the  Black  Mountains  in  this  district,  so 
that  in  time  we  shall  know  something  probably  about  the  rainfall  of  that  particular 
district.  My  own  view  is  that  the  rainfall  of  that  area  is  much  over-estimateu. 
We  find  a  difficulty  in  fixing  these  rain-gauges  on  the  mountains,  and  that  the 
effect  of  wind  often  interferes  with  the  record  of  the  gauge,  and  the  gauge  gives 
much  less  rain  than  actually  falls.  As  a  matter  of  fact,  in  this  very  neighbourhood, 
on  the  drainage  area  of  the  Merthyr  Tydfil  waterworks,  some  years  ago  I  worked 
out  the  actual  quantity  of  water  which  was  yielded  in  21  years  by  the  area,  and  it 
was  found  to  he  73*5  inches  fiowing  off  the  area,  and  when  rain-gauges  were  put  up 
within  the  area,  and  maintained  there  for  a  period  of  from  12  to  18  months,  more 
water  was  gauged  as  flowing  off  the  area  than  was  actually  caught  by  the  rain- 
gauges.  This  in  a  great  measure  is  due  to  the  action  of  wind  on  a  gauge  preventing 
the  entrance  of  rain.  As  I  observed  on  one  occasion  on  the  Moume  mountains  in 
Ireland,  when  during  a  snowstorm  I  watched  a  gauge  which  was  fixed  some  four 
feet  above  the  level  of  the  ground,  and  I  found  that  there  was  not  a  particle 
of  snow  falling  into  the  gauge;  it  was  all  blown  over.  In  all  probability,  in 
the  case  of  gauges  at  these  high  elevations  we  should  have  to  do  as  the  Ifev. 
K.  P.  Dansey  has  done  with  the  gauge  he  has  fixed  on  Waun  Fach — that  is, 
surround  them  with  a  turf  wall  so  as  to  moderate  those  currents  of  air  which  cause 
the  rain  to  sweep  past  and  over  the  gauge.  A  proi>er  record  of  rainfall  is  a  very 
important  matter  to  the  country,  and  the  more  people  take  an  interest  in  it  and 
give  us  the  records,  the  better  it  will  be. 

I  wish  to  thank  Mr.  Williams  for  the  very  interesting  paper  which  he  has 
presented  to  us,  but  I  may  say  from  my  experience  of  the  neighbourhood  that  it 
will  never  pay  to  make  an  extended  series  of  reservoirs  in  order  to  utilize  the  water¬ 
power,  as  the  cost  of  the  reservoirs  in  such  a  district  would  be  more  than  the  value 
of  the  water  which  would  be  secured. 

Dr.  Stuahan  :  This  paper  has  interested  me  greatly,  for  1  have  had  occasion  to 
siiend  a  large  part  of  the  last  twenty  years  in  the  region  which  is  described,  and  I 
have  had  opportunities  also  of  judging  of  the  relative  heaviness  of  rainfall  in  various 
parte  of  it. 

The  rain  was  often  more  or  less  localized,  and  its  distribution  accounts  for  much 
of  what  we  have  heard  of  the  disagreement  between  contours  and  isobyetic  lines  in 
the  course  of  this  discussion.  To  mention  one  notable  case,  two  rivers  draining 
the  same  moorland  open  into  a  main  valley  close  together ;  in  one  there  was  a 
violent  flood,  but  in  the  other  there  was  no  Hood  whatever.  This  was  attributed, 
not  to  a  thunderstorm,  but  to  what  is  called  a  "  cloud-burst.”  I  do  not  exactly 
know  what  is  meant  by  that,  but  certainly  there  w.'is  a  burst  of  torrential  rain, 
which  proved  to  be  capable  of  producing  disastrous  effects,  but  which  was  strictly 
local  in  distribution. 
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With  regard  to  the  utilization  of  the  rainfall  for  the  puri>ose  of  water-power, 

I  agree  with  Jtr.  liatham  ;  I  do  not  think  there  is  very  much  to  be  hoped  from 
that.  Wlitn  the  Royal  Commission  on  Coal  Sujiplies  was  inquiring  into  the 
possible  sources  of  power  apart  from  coal,  one  witness  went  very  carefully  into  the 
water-question.  He  calculated  that  in  Scotland,  supiwsing  that  every  river  was 
utilized,  the  power  would  sudice  to  work  the  railways,  but  nothing  more.  Hut  in 
practice  not  nearly  the  whole  power  is  available,  and  in  South  Wales,  the  most 
that  could  be  done  would  be  the  damming-up  of  some  of  the  smaller  tributaries, 
for  the  main  valleys  are  occupied  by  .towns,  collieries,  and  wo’ks.  Moreover,  the 
water  is  required  for  other  purposes ;  even  a  short  drought  reduces  the  valleys  to 
an  insanitary  condition,  and  one  welcomes  the  first  shower  which  clears  the  rivers 
out. 

I  think  you  will  agree  with  me  that  a  paper  of  this  kind  has  involved  a  great 
deal  of  labour  and  very  careful  observations,  and  that  we  are  greatly  indebted  to 
Mr.  Williams  for  bringing  his  results  before  us  this  afternoon. 

Mr.  Wn.LiAMs :  Before  replying  to  the  various  points  raised,  allow  me  to  thank 
you  for  the  very  kind  way  in  which  you  have  received  this  paper.  The  Labour 
spent  on  it  is  amply  repaid  by  being  permitted  by  the  Geographical  Society  to 
publish  the  results  in  a  way  in  which  they  will  be  more  widely  read  than  they 
would  if  published  in  any  other  way.  I  should  like  to  repeat  that  the  subject  is 
treated  from  an  engineering  standpoint,  and  in  rainfall  questions,  as  in  other 
scientific  questions,  I  suppose  the  function  of  the  engineer  is  not  so  much  to  enter 
into  competition  with  the  scientific  man  in  his  scientific  investigations  as  to  gather 
what  is  useful  to  himself  from  those  investigations,  and  if  possible  to  add  from  his 
own  experience  sufficient  to  fill  up  any  gairs  that  he  may  find.  In  a  question  of 
this  kind,  the  engineer  is  chiofiy  concerned  with  facts  and  figures,  and  how  far 
other  facts  and  figures  can  be  deduced  from  them.  1  say  this  in  order  that  it  may 
be  understood  that  I  am  not  in  a  position  to  meet  Dr.  Mill  on  equal  terms  as  a 
scientific  meteorologist.  I  wish  to  thank  Dr.  Mill  very  much  for  the  kind  way  in 
which  he  has  spoken  of  my  efforts,  and  I  think  that  this  paper  will  have  been 
valuable  as  having  elicited  from  him  the  remarks  we  have  listened  to  this  after¬ 
noon.  I  should  also  say  that,  in  speaking  of  the  areas  in  Wales  in  which  there  are 
no  gauges,  I  ought  to  have  mentioned  that  Dr.  Mill  has  himself  succeeded  in  filling 
up  a  good  many  gaps  in  the  rainfall  map  in  the  last  few  years.  With  regard  to 
the  various  points  Dr.  Mill  has  referred  to,  thirty-five  years  was  taken  as  a  standard, 
because  of  previous  work  which  has  been  done  by  rainfall  experta,  and  special 
mention  should  be  made  in  this  connection  of  the  paper  which  Sir  Alexander  Binnie 
read  before  the  Institution  of  Civil  Engineers  some  years  ago,  in  which  he  has  proved 
this  to  be  a  period  sufficiently  long  to  give  an  accurate  mean.  It  is,  of  course,  quite 
true  that  during  some  periods  rainfall  curves  at  adjoining  stations  follow  parallel 
lines,  and  during  other  periods  do  not.  But  the  figures  I  have  given  are  an  average 
for  a  number  of  different  years,  and  therefore  take  this  into  account.  The  point 
Dr.  ^lill  raised  about  the  last  day  of  the  year,  the  rainfall  of  which  might  go  some¬ 
times  into  one  year  and  sometimes  into  another,  is  an  interesting  one,  and  I  had 
an  example.  At  our  own  gauge  in  South  Wales  there  happened  to  be  a  very  heavy 
fall  of  snow  on  December  30,  and  I  found  that  the  man  who  keeps  the  gauge 
proposed  to  leave  the  suow  filling  up  the  gauge  until  it  thawed  itself.  The  con¬ 
sequence  would  have  been  that  it  would  have  gone  into  the  rainfall  of  January  2 
instead  of  December  .30,  so  that  to  that  extent  the  rainfall  record  of  our  gauge 
would  have  l)een  inaccurate  for  the  years  1908  and  1909.  In  drawing  the  isohyetal 
lines  as  far  as  possible,  every  valley  and  every  range  of  mountains  has  been  care¬ 
fully  studie<l,  and  the  lines  have  been  drawn  with  due  regard  to  the  contours  and 
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the  prevailing  winds.  In  Nortli  Wales  I  think  that  the  lines  may  iK>s8ibly  not 
be  quite  so  accurate  as  in  South  Wales,  because  the  distribution  is  more  compli¬ 
cated,  and  also  because  I  cannot  (K-rsonally  claim  the  intimate  knowledge  of  North 
Wales  I  possess  of  the  greater  part  of  South  Wales.  Dr.  Mill  considers  that  long 
records  are  more  likely  to  be  inaccurate  than  short,  and  to  a  certain  extent  that  is 
no  doubt  true,  but  my  experience  is  that  some  (wople  keep  their  gauge  for  one  or 
two  years  and  for  about  three-quarters  of  another,  and  the  return  for  the  last  year 
is  rather  imaginary,  and  probably  extremely  inaccurate. 

As  to  the  heavy  rainfall  on  the  Hlack  mountain  range  in  South  Wales,  the 
gauge  which  has  been  relied  on  as  showing  that  the  area  over  100  inches  does 
extend  to  the  eastward  is  a  gauge  which  has  only  been  kept  for  one  year.  It  was 
kept  at  a  place  called  Pen  Milan,  and  from  the  record  for  that  one  year  I  make  out 
that  the  mean  is  10'6  inches.  The  spot  is  just  over  the  ridge  of  the  Brecon 
Beacons,  where  one  would  expect  the  highest  rainfall  in  these  mountains.  It  is 
interesting  to  find  that  the  rainfall  on  the  Black  Forest  has  now  been  determined 
to  be  more  than  50  inches ;  the  information  I  had  when  this  i)aper  was  written  did 
not  show  what  that  rainfall  was.  I  do  not  think  that  Mr.  Latham’s  remarks 
require  any  reply  from  me.  Of  course  the  investigations  he  has  made  on  flood-water 
discharges  are  well  known  to  every  member  of  the  engineering  profession.  I  quite 
agree  with  him  that  it  could  never  pay  to  construct  reservoirs  for  power  purposes. 
At  the  beginning  of  last  year  Mr.  Lloyd  George  asked  me  whether  I  could  give 
him  some  information  on  that  question.  He  at  that  time  seemed  to  have  rather 
an  exaggerated  idea  of  the  amount  of  water-iiower  that  could  be  obtained  from 
Wales,  and  I  wrote  a  memorandum  for  him,  and  went  into  the  subject  fully,  and 
found  that  the  average  cost  of  this  water-power  would  have  been  about  Id.  |>er 
horse-jwwer,  as  against  the  cost  of  steam-power,  taking  coal  at  the  price  it  was 
then — aliout  6d.  per  horse-i»ower.  On  the  other  band,  I  think  there  are  certain 
places  which  have  special  natural  advantages,  where  a  certain  amount  of  water- 
jiower  could  be  generated  for  a  cost  of  less  than  hi.  hoiae-power  i>er  hour. 

I  have  been  asked  if  there  were  any  records  on  f'adcr  Idris.  As  far  as  I 
recollect,  there  are  no  records  on  that  mountain.  There  is  one  on  Mynydd  Precely, 
which  is  probably  in  about  the  wettest  place.  Major  Darwin  has  asked  me  about  the 
jierifidicity  of  the  rainfall.  Although  it  docs  at  first  sight  appear  from  the  diagram 
as  if  there  were  some  signs  of  it,  I  hardly  think  there  is  enough  evidence  to 
gencralizs  from.  I  think  I  have  now  answered  all  the  questions  which  have  1>cen 
asked. 
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It  is  generally  held  that  steam  is  the  most  important  of  all  the  gases  emitted  by 
volcanoes.  During  an  active  eruption  the  explosions  which  take  place  within  the 
crater,  projecting  ashes  and  lapilli  to  a  great  height  in  the  air,  are  ascribe<l  to  the 
expansive  power  of  superheated  water ;  the  clouds  of  “  smoke  ”  which  hang  above 
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tlio  sunmiit  are  siipjioseil  to  be  steam  mingUtl  with  vulcanic  dust,  and  the  white 
canopy  which  covers  the  moving  surface  of  a  flowing  lava  is  regarded  as  steam  given 
off  as  the  molten  rock  cools  and  solidifies.  We  are  also  taught  in  the  text-books 
that  in  a  volcano  during  eruption  there  is  practically  nothing  resembling  combustion, 
and  there  are  no  real  flames:  a  volcano  is  not  really  a  “ burning ”  mountain,  but 
rather  a  steam  engine,  or  a  hot  spring,  of  which  the  temiierature  is  so  high  that  the 
rocks  are  melted  by  the  heat.  Where  the  water  comes  from  has  l>een  much 
discussed.  Some  suppose  it  is  atmospheric  and  has  filtered  downwards  from  the 
surface ;  others  favour  the  theory  that  the  sea  has  found  entrance  to  subterranean 
dejiths  by  means  of  open  fissures ;  while  others,  who  have  many  inferences  derived 
from  the  study  of  plutonic  rocks  and  ore  deposits  to  support  them,  believe  that  the 
steam  or  its  constituents,  hydrogen  and  oxygen,  are  original  in  the  magma,  and 
belong  really  to  the  Earth’s  interior,  not  to  its  surface. 

'I’heso  hyfotheses,  so  long  accepted,  are  stoutly  combated  by  M.  Brun,  a  savant 
of  Geneva,  who  is  very  w’ell  known  for  his  work  on  minerals  and  rocks  at  high 
temperatures.  He  has  conducted  a  long  series  of  researches,  partly  in  the  laboratory, 
but  also  in  the  field,  which  prove,  in  his  opinion,  that  a  volcanic  eruption  is  really 
anhydrous;  w.ater  plaj’s  no  essential  i>art  in  it,  and  though  water  is  often  present  it 
has  only  been  accidenlally  introduced,  and  obscures  instead  of  explaining  the  true 
state  of  affairs.  In  all  lavas,  according  to  this  authority,  certain  substances  occur, 
which,  by  their  mutual  interactions,  generate  gases,  and  these  in  turn  produce 
the  explosions.  These  generators  are  (1)  certain  nitrides  (of  silicon  and  iron), 
(2)  hydrocarbons,  (3)  natural  chlorosilicates,  esjiecially  of  lime.  The  gases  given 
off  by  these  are  chlorine,  nitrogen,  and  volatile  hydrocarbons.  By  combining  with 
one  another  and  with  oxygen  they  can  i)roduce  ammonia,  hydrochloric  acid, 
.ammonium  chloride,  c.arbon  monoxide,  and  carbon  dioxide,  and  lastly  traces  of  water. 
Most  of  the  water,  however,  which  is  found  in  fumaroles  and  in  ash  beils  is 
atmospheric  water,  which  has  filteretl  downwards  from  the  surface. 

A  theory  so  revolutionary  as  this  requires  substantial  proofs,  and  M.  Brtin  has 
spared  no  pains  to  obtain  these.  He  has  found  that  igneous  rocks,  when  heateil  in  a 
crucible,  yield  ammonium  chloride,  nitrogen,  hydrocarbons,  and  other  g.aseous  sub¬ 
stances.  When  lavas  are  fused  artificially  these  gases  are  discharged  at  the  moment 
of  fusion  (temperature  875°  to  1000°  Centigrade),  and  explosions  are  produced. 
Conversely,  as  a  crater  cools  down  it  will  emit  gases  in  a  definite  order,  correspond¬ 
ing  to  the  reactions  which  take  place  l)etween  the  generators  themselves  and  between 
them,  the  lava,  and  the  atmosphere.  He  has  also  visited  many  active  volcanoes 
during  periods  of  eruption  (Etna,  Vesuvius),  and  has  made  observations  on  their 
solid  and  gaseous  products.  A  sjiecial  trip  was  taken  to  Tcneriffe,  where  he  has 
succeetletl  in  proving  that  the  fumaroles  of  Lanzarote  contain  practically  no  vapour 
of  water.  Lastly,  he  has  made  experiments  by  mixing  volcanic  rocks  with  the 
“generators”  above  enumerated,  and  has  obtained  reactions  similar  to  those  which 
take  place  during  actual  volcanic  eruptions. 

As  might  be  exjiected,  these  views  have  met  with  a  good  deal  of  adverse  criticism. 
Mercalli,  Gautier,  and  others  have  brought  forward  arguments  to  undermine  AI. 
Brun’s  position.  Gautier  in  particular  has  written  much  al)Out  volcanic  gases,  and 
takes  a  diametrically  op^wsite  standpoint.  He  regards  water  as  most  essential ;  in 
fact,  he  believes  that  by  the  action  of  water  at  high  temperatures  on  the  natural 
silicates  and  other  minerals  of  igneous  rocks  most  of  the  known  volcanic  gases  may 
be  generated.  As  indicated  by  Clarke,  the  balance  of  geological  and  chemical 
opinion  inclines  in  Gautier’s  favour,  though  it  is  not  necessary  to  accept  all  his 
hyix)theses  in  full.  Ale.anwhilc  the  controversy  goes  on  vigorously,  and  shows  no 
signs  of  coming  to  an  end. 
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We  may  well  feel  sceptical  about  the  enormous  “  pine-tree  ”  cloud  of  Vesuvius 
consisting  of  amiuonium  chloride,  as  M.  Brim  supposes,  when  up  to  this  date  no 
other  observer  lias  susiiected  it.  It  is  quite  certain  that  in  many  cases  volcanoes 
and  fumaroles  give  off  much  steam,  though  the  jierceiitage  of  other  gases  present 
may  quite  pissibly  have  been  underestimated.  Above  all,  seeing  that  oxygen 
forms  about  one-half  of  all  rocks,  and  all  the  commoner  elements  which  (x:cur  in  the 
lithosphere  are  in  the  oxidized  condition,  it  is  strange  that  there  should  not  be 
enough  of  this  element  to  combine  with  part,  at  least,  of  the  hydrogen  and  produce 
water.  Ihere  are  many  facts  connected  with  mineral  deposits  which  show  that  in 
cooling,  deep-seateil,  plutonic,  igneous  masses  discharge  enormous  quantities  of 
water;  and  if  this  substance  lie  present  in  the  molten  magma,  however  it  may  have 
been  introduced,  it  cannot  be  sujqxised  to  play  a  merely  piassive  roh  when  we 
remember  the  verj'  high  temperatures  and  pressures  at  which  eruptions  take  jilace. 

.1.  S.  V. 


■  REVIEWS. 

EUROPE. 

Ol.D  Loxdox. 

‘  Memorials  of  Old  London.’  Kditeil  by  P.  H.  Ditchficld.  2  vols.  London  : 

Itemrose  Sons.  19u8.  Price  25a.  net. 

Mb.  Ditchfield  h.as  called  together  a  body  of  excellent  authorities  on  Loudon 
history,  including  Mr.  Loftie,  Mr.  Sands,  Mr.  Clinch,  Mr.  Fairman  Ordish,  Mr. 
Wheatley,  Mr.  Philip  Norman,  Sir  Edward  Brabrook,  and  others,  to  write  on  various 
phases  of  London  life,  apparently  as  an  incentive  to  the  understanding  of  the  London 
jiageant.  Excellent  and,  indeed,  valuable  as  these  articles  are,  they  do  not  seem  to 
answer  their  purpose,  and  we  are  bound  to  add  that  the  editor  does  not  seem  to 
have  much  idea  of  how  that  piurixise  should  be  answered.  In  the  first  place,  his 
own  contributions  to  the  volume  are  inadequate,  and  ac:uracy,  so  es-sential  in  an 
editor,  is  not  conspicuous  in  Mr.  Ditchfield’s  case.  To  repiroduce  Nordeii’s  well- 
know'n  map  of  1.593  accurately  and  well,  and  with  the  date  of  the  map  clearly 
indicated  on  it,  and  then  to  inscribe  it  as  “a  plan  of  London  in  the  time  of  tiueon 
Elizabeth  (15*53),’'  and  in  the  list  of  illustrations  to  add  the  information  “from  .an 
old  print”  is  an  examjJe  of  faulty  editing  altogether  inexcusable,  esjiecially  as  in  the 
only  article  where  the  map  is  used,  that  of  Mr.  Ordish,  it  is,  of  course,  projierly 
quoted.  To  faulty  editing  is  added  faulty  writing,  and  the  skimming  over  the 
surface  of  things  in  an  article  entitleil  “  The  Pageant  of  London  ’’  is  not  worthy  of 
the  rest  of  the  book. 

The  rest  of  the  liook  is  extremely  interesting,  and  the  illustrations  are  charming, 
Mr.  Norman’s  coloured  drawings  being  really  delightful,  and  the  reproductions  from 
old  pirints  well  chosen  and  well  executed.  Mr.  Loftie  rcjieats  in  a  rather  thin  article 
his  well-known  theories  about  carlj'  London.  There  is  nothing  of  Roman  London 
left.  There  was  not  much  of  Saxon  London  to  leave.  London  sprang  into  life 
somehow  and  somewhen.  We  cannot  subscribe  to  this  wholly  inadequate  theory, 
though  we  acknowledge  the  authority  with  which  Mr.  Loftie  sjieaks  on  his  lifelong 
study.  This  ojiening  article  is  followed  by  a  series  on  special  subjects.  We  begin 
to  feel  the  disjointeilness  of  the  volume  at  this  stage.  Mr.  Sands  on  the  Tower  is 
extremely  interesting,  but  there  is  not  much  that  is  new  told  us  about  this  venerable 
building.  Mr.  Tavenor-Perry  on  Bartholomew's  the  Great,  on  the  other  hand,  is 
jmtting  Londoners  into  possession  of  facts  concerning  the  remains  of  its  most  beautiful 


church  only  just  in  tinu*  to  have  those  remains  jealously  guarded  from  destruction. 
The  Charterhouse,  the  Temiile,  the  Inns  of  t  ’ourt,  the  Guildhall  are  next  treated  of, 
and  these  features  of  London  remaining  to  us  now  are  intersjtersed  with  articles  on 
the  City  companies,  Hanseatic  League,  and  the  City  anns.  Mr.  Ditchficld  intro¬ 
duces  into  his  sketch  of  the  City  coinjanies  an  illustration  of  Furnival’s  Inn  in  1804, 
another  example  of  his  curious  notion  of  editing.  ^Ir.  Mylne’s  article  on  the  palaces 
of  London  is  distinctly  useful,  though  we  do  not  understand  why  a  short  disquisition 
on  the  “  martyrdom  ”  of  Charles  the  First  comes  in  here.  Mr.  Mylne  has,  on  the  other 
hand,  missed  the  imjwrtant  jwint  of  the  i>alaces  of  the  sovereign  being  outside  the 
City  and  not  within  it,  and  he  should  have  earned  his  researches  a  little  closer  into 
Hridewell  and  other  places  in  order  to  illustrate  this  important  subject.  Mr.  Ordish’s 
article  on  Elizabethan  London  is  really  go<id.  It  is  exjtansive  and  commanding.  It 
deals  with  its  subject,  and  does  not  play  around  it.  It  does  not  waste  words  on 
meaningless  explanations  of  small  points.  To  London  topographers  and  students  of 
maps  it  will  be  found  to  l)e  of  real  service,  for  it  acts  as  a  guide,  and  we  willingly 
follow  the  survey  thus  set  before  us.  Mr.  Wheatley  on  Pepys’  London  is  of  course 
gootl,  and  we  travel  about  with  him  from  place  to  place  as  the  great  diarist  com¬ 
mands.  We  think  the  illustration  of  a  “iwtion  of  an  exact  survey  of  the  streets, 
lanes,  and  churches,”  December,  1666,  unaccountably  placed  opjxjsite  to  p.  8  in  vol.  2, 
would  have  projierly  illustrate<l  Mr.  Wheatley's  notice  of  the  Fire  on  p.  Tth  Mr. 
Tavenor-Perry  on  the  bridges  gives  us  a  most  tiseful  summary,  but  his  modest 
tlescription  of  some  of  them  as  “  frankly  utilitarian”  does  not  convey  an  idea  of  the 
hideous  monstrosity  which  takes  us  from  Westminster  to  Lambeth  Palace!  The 
clubs,  coffee-houses,  and  literary  shrines  are  dealt  with,  but  surely  Miss  Elsie  Long 
should  have  reterred  to  the  historic  houses  now  being  marked  all  over  London. 

There  is  much  in  these  volumes  which  the  general  reader  will  gladly  possess,  and 
some  few  things  which  the  sjiecialist  will  welcome,  but  it  does  not  appear  to  till  a 
gap,  it  does  not  illustrate  the  pageant,  which  is  its  special  pur]K)se,  and  we  feel  that 
the  sporadic  collection  of  articles,  however  ably  done  individually,  does  not  com¬ 
pensate  for  the  omission — the  fateful  omission — of  a  plan  or  scheme  which  will  carry 
the  reader  forward  from  one  stage  to  another  of  the  subject-matter. 

G.  L.  G. 

ASIA. 

Ax  ArsTni.\s  Excloukr  ix  TinET. 

‘Eine  Iteise  durch  /entral  Asien  im  .lahro  1906.’  By  Dr.  Erich  Ziigmaycr.  Berlin  : 

Dietrich  Heimer  (Ernst  Vohsen).  I9os.  12  marl;*. 

To  those  who  are  familiar  with  travels  in  Central  Asia,  the  most  interesting  jrart 
of  Dr.  Zugmayer’s  story  is  that  which  relates  to  Tilret.  Making  Polu  his  starting 
)s»int  for  his  attack  on  the  Knn-lun  mountains,  he  followed  up  the  valley  of  the  Kurab 
Su  to  its  source,  and  then,  striking  east  from  the  i)ass  (5850  metres),  descended  the 
mountain-side,  in  sjiito  of  its  precipitous  character,  towards  the  Keria  Daria.  The 
journey  was  so  diilicult  that  one  itart  of  the  route,  only  4  kilometres  long,  entailed 
ten  hours  of  arduous  labour.  Then  advancing  from  Bata  Hotun,  in  the  Keria 
valley,  towards  Lake  Markham,  the  i^irty,  after  climbing  to  a  height  of  5950  metres, 
found  it  impossible  to  proceed  further,  as  their  animals  could  not  stand  on  the 
slipi^ry  ice,  which  extended  to  the  col  (61<k)  metres).  In  one  night  five  animals 
succumbed  from  cold  and  exhaustion,  and  a  retreat  had  to  be  made  the  next  tlay 
towards  the  valley.  Escaite  from  the  valley  for  a  time  seemed  hopeless,  and  at  last, 
abandoning  the  attempt  to  proceed  further  eastwards,  the  expetlition  made  its  way  to 
Lake  .Vpo-zo  (Aport-tso).  On  the  way  Dr.  Zugm.ayer  found  that  the  headwaters  of 
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tlie  Keria  valley  cousist  of  two  considerable  streams,  and  not  of  several  branches  as 
his  niai)6  showed. 

In  the  six  weeks  occupied  in  reaching  the  lake,  over  two-thirds  of  his  animals 
had  died  from  exhaustion  or  accidents,  and  Dr.  Zugmayer  found  it  necessary  to 
abandon  a  large  quantity  of  his  stores  and  to  send  messengers  to  seek  for  some 
Tibetan  encampment  from  which  other  animals  could  be  bought,  no  matter  at  what 
price.  Meanwhile  he  occupied  himself  in  mapping  out  the  lake  and  investigating 
the  natural  history  of  the  region.  At  last  bis  messengers  returned,  but  with  only 
three  yaks,  and  he  had  to  resign  himself  to  curtail  his  projected  journey  and  travel 
eastwards. 

On  leaving  A])0-zo  he  proceeded  to  Mangzaka  lake,  and  striking  southwards 
came  for  the  first  time  into  contact  with  Tibetans,  from  whom  later  on  he  w.as  able  to 
buy  yaks  and  ponies  fur  his  train.  But  word  was  sent  on  aiiead  to  Budok  of  his 
approach,  and  on  his  arrival  at  Noh  he  received  a  message  that  he  must  return  from 
Tibet  by  the  way  he  had  come,  and  that  no  provisions  were  to  be  supplied  him  until 
he  started  back.  After  some  days  he  prevailed  on  the  Governor  of  Rudok  to  allow 
him  to  proceed  to  Leh,  but  this  was  only  on  condition  that  he  did  not  visit  Rudok 
on  the  way,  and  was  attended  by  an  escort.  From  Noh  he  followed  a  route  to  the 
north  of  the  mountain  chain  which  skirts  Pangong  lake;  and  later  on,  after  the 
escort  had  gradually  dropped  off,  a  line  was  struck  to  the  west  en<l  of  Pangong  lake, 
and  thence  via  the  Kisu-la  pass  to  Leh.  After  i)a88ing  the  Kisu-Ia  ])asH  tlie  party 
had  their  worst  exj)erience  of  thirst.  On  arriving  at  last  at  water,  they  came  into 
touch  with  civilization  in  the  )ierson  of  a  hunter  attached  to  an  English  lady  who  was 
shooting  wild  sheep  in  the  mountains. 

The  primary  object  of  the  exiiedition  was  to  study  the  natural  history  of  the 
country  traversed,  and  the  collections  formed  en  route  will  form  the  subject  of  siiecial 
(tapers.  In  adilition  to  the  work  entailed  by  the  collection  and  preparation  of 
s)iecimens,  observations  were  constantly  taken  to  fix  geograiihical  positions  along 
the  700  kilometres  traversed  in  Tiltet,  and  thermometrical  and  barometrical  records 
were  jtreserved.  The  story  of  the  adventures  in  Tibet  is  extremely  interesting,  but 
it  is  to  lie  regretteil  that  the  value  of  the  book  is  in  some  degree  diminished  by  the 
absence  of  any  goofl  map ;  w  ithout  this  it  is  im))Ossible  to  tell  where  the  traveller’s 
route  crossed  th^^se  of  Deasy,  Rawling,  Bower,  and  others  who  have  opene<l  up  to  the 
West  this  comer  of  Tibet.  Some  of  the  illustrations  are  very  good,  and  to  wrme 
extent  they  incidentally  sujtply  the  lack  of  a  table  of  contents  to  the  chapters.’ 

W.  R.  f  ’. 


AFRICA. 


Thk  SoiiVEY  OK  Africa. 

‘  Colonial  Reports — .\nnual,’  No.  .jfi.‘i.  “  The  Surveys  of  Britisli  .\frica,  etc.”  London  : 
Wyman.  1908. 

‘  Geodetic  Survey  of  South  Africa.’  Vol.  6.  Reports  on  the  Geodetic  Survey  of  the 
Transvaal  and  Orange  River  Colony,  executed  by  Colonel  Sir  W,  Q.  Morris,  and  of 
its  connection,  by  Captain  H.  W.  Gordon,  with  the  Geodetic  .“Purvey  of  Southern 
Rhoilesia.  With  a  preface  and  introduction  by  Sir  Daviil  Gill.  London:  llarrisoii 
&  Sons.  1908.  Mapf  and  Illuelrationt. 

‘  Ministry  of  Finance,  Egypt.  Survey  Department.  A  Rejiort  on  the  Works  of  the 
Survey  Deimrtment  in  1907.’  By  Captain  H.  G.  Lyons.  Cairo:  1908. 

‘Survey  Department,  British  East  Africa.  Annual  Report,  Financial  Year  11*07-08.’ 
illustrations. 

The  existence  of  such  a  large  mass  of  publications  on  the  subject  of  the  survey 
of  British  Africa  and  other  parts  of  the  empire  is  a  gratifying  evidence  of  the 
increasing  interest  taken  in  scientific  geograithy  and  of  the  progress  being  m.a<le 
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ill  tbe  task  of  mapping  our  possessions.  While  the  most  cursory  glance  at  a  map  of 
the  world  would  reveal  the  fact  that  there  are  still  immense  areas  of  iinsurveyeil 
( ountry  over  which  our  flag  flies,  yet  no  one,  comixiring  the  same  map  as  it  would 
have  ap|«ared,  say,  ten  years  ago,  could  fail  to  see  the  great  advance  that  has  taken 
]ilace.  Not  tliat  a  comparison  of  maps  would  be  the  best  way  of  exhibiting  this 
advance,  llic  real  gain  of  the  past  decade  has  been  not  so  much,  or  perhaps  not 
even  chiefly,  in  the  actual  area  surveyed,  but  rather  in  tbe  change  of  spirit  that  has 
come  over  our  administration,  a  change  jicssibly  dating  from  the  time  when  the 
disastrous  extravagance  of  bad  maps  was  brought  home  to  us  with  irresistible  force 
in  the  year  IhOO.  Unfortunately,  human  memories  are  frail,  even  for  lessons  which 
might  be  thought  almost  indelible,  and  thus  we  are  not  entitlal  to  express  surjirise, 
however  much  we  may  lie  disappointed,  at  reading  in  the  Annual  Report  of  the 
i.'olonial  Survey  Committee  the  following  pregnant  sentence:  “  .V<> 
maps  exist  of  XitM  or  of  the  Transraal,  and  no  sueh  maps  are  heinif  p/ro>l Heed'' 
(p.30).* 

It  is  needless  for  us  to  insist  here  upm  the  value  of  this  little  rejxirt,  both  as 
))eing  a  unique  account  of  the  progress  of  the  year,  and  also,  as  in  the  case  above,  as 
containing  the  materials  for  forming  a  correct  judgment  on  these  points  wherein 
lie  our  m(«t  manifest  deflciencies.  To  atterai>t  any  summary  of  the  volume  would 
1)0  uncalled  for.  To  those  of  our  readers  to  whom  it  is  unknown,  and  to  whom  the 
survey  of  the  empire  is  of  interest,  we  can  only  make  the  recommendation  that  they 
procure  a  copy  for  themselves. 

The  current  number,  in  place  of  dealing  solely  with  Africa,  as  has  been  the  case 
lirenously,  comprises  chapters  on  Ceylon  and  on  the  Federated  Malay  States,  mainly 
in  order  to  place  on  record  the  state  of  the  survey  of  these  countries  as  revealed  by 
an  inspection  held  in  11*07.  The  total  failure  of  the  Ceylon  Survey  Department,  in 
spite  of  vast  exjienditure,  to  achieve  any  ma])8  of  the  island  is  an  example  of  a 
curious  phenomenon  for  which  we  can  offer  no  rational  explanation,  namely,  that  it 
is  apparently  almost  impossible  for  a  survey  not  under  military  direction  an«l 
control  to  ))roduce  a  topographical  map.  It  would  seem  that  the  primary  function 
of  a  survey  establishment,  the  construction  of  a  complete  anil  accurate  map  of  the 
country,  is  often  forgotten,  and  whenever  we  read  of  large  areas  surveyed,  without 
any  corresponding  maps  apparing,  we  may  fairly  conclude  that  this  has  lieen  the 
case. 

Those  interested  in  geiodesy  and  in  the  higher  branches  of  scientific  sun’ey  will 
turn  with  interest  to  the  volume  containing  the  account  of  the  geodetic  survey  of 
the  Transvaal  and  Orange  River  Colony,  executed  by  Sir  W.  O.  ^forris  and  Captain 
Gonlon,  u.k.,  under  the  direction  of  Sir  David  Gill.  The  general  scope  of  this  work 
and  the  project  of  a  meridional  arc  through  Africa  joining  up  with  the  European 
triangulation  is  well  known,  and  we  nee»l  not  pause  here  to  enlarge  upon  its  imprt- 
ance  as  the  fundamental  basis  for  the  mapping  of  the  whole  of  St>uth  and  East 
Africa.  We  m.ay  note  with  ple.a8ure  that  the  South  African  prt  of  the  arc  is  now 
completeil,  Dr.  Rubin  having  carried  the  field  work  to  a  point  70  miles  south 
of  Tanganyika,  whence  the  task  of  continuing  it  northward  up  to  the  British 
territory  of  Uganda  devolves  upon  German  exprts.  The  high  standard  set  by  Sir 
W.  Morris  and  his  able  staflT  can  hardly  fail  to  have  a  stimulating  effect  upon  all 
first-order  triangrilation  undertaken  in  the  future,  and  we  cannot  doubt  that  the 
exjierience  gained  will  be  of  substantial  value  when  the  task  of  reobserving  the 
])rincipal  arcs  in  the  United  Kingdom,  a  dutj'  already  too  long  deferred,  is  put  in 
hand. 

*  We  understand  that  in  the  Transvaal  this  deficiency  is  likely  to  lie  made  good  at 
an  early  date. 
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In  further  connection  wth  the  African  arc  we  may  extract  from  the  Annual 
Report  of  the  Egyptian  Survey  Department  the  gratifying  information  that  “  the 
Geodetic  Triangulation  of  the  Nile  valley  has  been  definitely  commeni’cd.”  As  the 
Uganda  section  has  now  been  for  8t)mc  time  in  progress,  we  are  able  to  congratulate 
ourselves  that  all  jiarts  of  it  lying  in  our  own  territory,  with  the  exception  of  that 
traversing  the  British  Sudiin,  are  either  com}>letetl  or  in  hand. 

In  many  other  directions  Captain  Lyons’  report  contains  evidence  of  solid 
progress,  and  we  can  most  heartily  compliment  him  and  his  staff  on  the  state  of 
efficiency  of  the  whole  dejartment.  We  may  also  congratulate  those  in  charge  of 
the  finances  of  Egypt  that  they  have  recognizeil  that  a  wise  exjienditure  upon 
services,  of  which  the  direct  usefulness  may  appear  remote,  is  often  the  most 
enlightened  policy,  and  not  seldom  the  best  economy.  The  example  is  one  in 
which,  in  these  days  of  growing  materialism  when  governments  are  more  and  more 
reluctant  to  spend  money  ujion  anything  that  has  no  immediate  practical  application, 
we  might  ourselves  take  to  heart. 

The  Annual  Report  of  the  Survey  Department  of  East  Africa  exhibits  conditions 
very  different  to  those  obtaining  in  Egypt.  In  the  first  place,  the  country  is  one 
which  does  not  yet  pay  its  way,  so  that  all  exiienditure  is  most  rigorously 
scrutinized ;  and,  secondly,  the  land  is  not  occupied  by  an  old-establishe<l  popu¬ 
lation,  with  their  system  of  landholding  crystallized  by  centuries  of  usage,  hut 
is  one  in  process  of  being  thrown  ojien  to  the  white  settler.  The  rate  of  influx 
of  these  settlers  varies  over  large  limits ;  hut  however  quickly  they  may  enter  the 
country,  the  Survey  must  keep  pace  and  give  them  their  farms,  properly  marked 
out  on  the  ground,  and  their  title-deeds  with  correct  plans  of  their  holdings  attached, 
with  no  undue  delay.  Up  to  two  years  ago  large  arrears  of  this  work  had  accumu¬ 
lated.  Now  these  arrears  have  been  almost  wiixxi  off,  and  not  the  least  interesting 
part  of  ilajor  Smith’s  reiwrt  is  that  describing  a  methoil  of  rapid  allotment  of  farms 
tried  experimentally  over  a  substantial  area  of  country. 

East  Africa  is  possibly  the  first  place  where  the  attempt  has  been  made  to  con¬ 
struct  a  general  cadastral  map  as  the  country  is  oiteneil  out  to  settlement.  The 
wisdom  of  this  jiolicy  cannot  be  proved  for  many  years ;  we  can  only  hope  that 
it  will  realize  expectations  and  justify  itself  as  a  wise  and  economical  one. 

E.  II.  II. 


AMERICA. 

Exploratiok  of  the  C.vnadian  West. 

‘The  Search  for  the  Western  Sea.’  By  Laurence  J.  Burpee.  TA>ndon :  Alston  Rivers. 

1908.  Prire  16*.  nH. 

This  liook  is  in  close  relation  with  the  ‘Story  of  Exploration’  series,  issuol  by 
the  same  jmblisher,  the  onlj'  reason  for  its  sei>arate  appearance  being,  apixxrently,  its 
greater  bulk.  It  forms  a  natural  comiilcment  to  the  volume  on  the  St.  Lawrence 
Basin,  by  Dr.  S.  E.  Dawson,  and  is  tHjually  satisfactory  in  its  treatment  of  the 
subjei't.  By  extended  study,  Mr.  Burpee  has  maile  the  theme  tlealt  with  thoroughly 
his  own,  ainl  has  thus  avoided  the  pitfalls  which  beset  the  path  of  a  writer  who  has 
“got  up”  his  subject  for  the  (wcasion.  While  fully  <ognizant  of  the  previous 
literature  on  the  subject,  he  is  not  content  to  follow  his  pre<lecessors  blindly,  and  in 
not  a  few  cases  is  able  to  correct  errors  into  which  they  have  fallen. 

Starting  where  Dr.  Dawson’s  book  left  off,  Mr.  Burjiee  carries  the  story  of 
exploration  through  the  regions  lieyond  the  great  lakes  to  the  shores  of  the  Pacific. 
As  indicate*!  by  the  title,  he  regards  the  efforts  of  the  hardy  pioneers,  both 
French  and  English,  as  directed,  amid  all  the  minor  influences  at  work,  to  the 
tlefinite  goal  of  the  setting  sun  and  the  tlistant  «x:ean.  The  narrative  certainly  gains 
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ill  jioint  and  uuity  by  keeping  this  underlying  niutivc  in  the  foreground,  though  it 
would  be  a  luintake  to  supiiose  that  all  the  actoris  were  consciously  actuated  by  it. 
The  vividness  of  the  story  is  likewise  enhanced  by  the  grouping  of  the  material 
according  to  the  leading  characteristics  of  the  three  main  episodes,  the  first  book 
lieiug  concerned  with  the  efforts  put  forth  by  the  “  Northern  Gateway,”  by  agents  of 
the  Hudson  Bay  Co.,  and  with  Hudson  bay  as  a  starting-ixiint ;  the  second  with  the 
French  pioneer  work,  from  a  more  southern  starting-point,  in  the  region  beyond 
Lake  Suiierior;  and  the  third  with  the  completion  of  the  task  by  British  subjects 
after  the  overthrow  of  French  dominion.  A  possible  objection  might  be  that  the 
unavoidable  overlapping,  Iwth  chronological  and  tuixigraphical,  especially  of  the  two 
first  sections,  makes  it  somewhat  difficult  to  keep  in  view  the  strict  sequence  of  events, 
but  this  hardly,  jierhaps,  outweighs  the  advantages  of  the  arrangement  adopted. 

Many  matters  of  detail  might  be  referred  to,  did  space  permit.  Apart  from  the 
work  of  men  like  Heame,  Mackenzie,  or  La  Verendrye,  much  of  the  story  has  to  do 
with  names  little  known  to  the  general  public,  though  well  deserving  to  be  kept  in 
memory.  Henry  Kelsey,  one  of  the  earliest  pioneers  to  the  west  of  Hudson  bay,  is 
the  subject  of  a  special  chapter,  though  it  is  hoiieless  to  attempt  an  exact  reconstruc¬ 
tion  of  his  route.  We  learn  much  of  the  work  of  Hendry,  Turner,  Fidler,  Pond, 
and  others,  and  the  relative  value  of  their  performances  is  carefully  appraised.  We 
miss  a  connected  narrative  of  the  journey  of  Matthew  Cocking  (though  it  is  several 
times  alluded  to),  and  the  author  was  unable  to  gain  access  to  the  journals  of  Pond, 
which  have  only  recently  been  brought  to  light.  In  the  third  book,  full  justice  is 
done  to  the  great  journeys  of  Mackenzie,  Thompson,  Henry  the  younger,  and 
others,  though  the  order  in  which  their  careers  are  dealt  with  is  a  little  difficult  to 
account  for. 

The  l)Ook  throws  an  interesting  light  on  the  lolicy  pursued  by  the  great  fur 
coinjianies,  and  the  e.xtent  to  which  the  results  were  due  to  the  jx:rsoual  enterprise 
of  the  men  employed.  We  are  enabled  to  trace  the  fortunes  of  the  various  outposts, 
which  served  as  halting-places  or  advanced  bases  for  the  more  distant  journeys, 
while  the  iinixirtance  of  the  various  natural  gateways  into  the  Far  West,  like  the 
famous  Frog  and  Grand  Portages,  is  well  brought  out.  There  are  numerous  repro¬ 
ductions  of  early  maps  (not  always,  however,  quite  judiciously  placed),  and  many 
excellent  photographs  of  places  and  scenes.  In  regard  to  the  general  map,  it  is  to  be 
regretted  that  the  too  common  practice  of  using  one  preixired  with  no  immediate 
reference  to  the  subject  has  been  followed.  Excellent  in  itself,  it  is  filled  with 
irrelevant  modern  details,  while  we  look  in  vain  for  many  of  the  early  landmarks, 
such  as  Grand  Portage,  Kaministikwia,  or  Cumberland  House.  But  this  is  a  matter 
for  which  publisher  rather  than  author  must  be  held  resjxmsible. 

E.  11. 

GENERAL. 

A  Varied  Career. 

‘  Uau  to  Beersheba.’  By  A.  U.  Colquhoun.  Loudon:  lleinemanu.  ly08.  Pp.  xviii., 
;$48.  I’l/rtrait.  Price  S*.  Cd. 

We  should  have  been  the  ixKirer  for  want  of  Mr.  Colquhoun's  narrative  of  his 
own  career  containeil  in  the  present  volume.  Few  have  had,  or  made,  such 
opiKirtunities  for  travelling  as  he,  and  few  have  had  so  many  and  varied  exiieriences 
in  imperial  jiolitics.  For  Mr.  Colquhoun,  by  several  previous  works,  has  shown 
himself  an  imiierial  ixilitician  of  jieculiar  power  and  independence,  and  in  this  work 
we  learn  how  he  has  achieved  this  iiosition.  India,  Burma,  Siam,  China,  French 
Indo-China,  Burma  again.  South  Africa,  North  and  Central  America — these  are 
the  lands  where  tlie  bulk  of  his  work  abroad  has  been  done.  To  geographers  the 
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visits  to  Siam  and  China  are  of  first  interest,  fur  it  was  during  the  mission  which 
he  accompanied  to  Siam  that  the  idea  originated  of  the  journey  across  Southern 
China  into  Burma.  There  is  in  the  present  volume  a  succinct  account  of  this 
journey,  with  its  extraordinary  hardships,  which  brought  him  a  prominent  position 
among  explorers  and  the  Gold  Medal  of  this  Society.  But  all  through  the  book  one 
is  impressed  with  his  power  of  impressing  his  own  individuality  upon  any  work 
he  took  up,  and  of  developing  some  new  interest  out  of  it,  whether  it  be  his  scheme 
for  a  railway  from  Burma  through  Siam  and  Southern  China,  which  he  actively, 
though  vainly,  pushed  forward  after  his  travels  there,  or  what  not.  Apart  from 
this  {articular  journey,  his  book  deals  rather  with  men  and  matters  than  with 
geography  in  any  form,  but  we  are  able  to  gather  not  a  few  geographical  pictures 
here  and  there — the  sojourn  in  South  Africa,  for  exam{)le,  when  Mr.  Colquhoun  was 
associated  with  Rhodes,  {>rovidcs  several.  One  cannot,  in  conclusion,  refrain  from 
the  remark  that  the  tone  of  this,  the  most  difficult  kind  of  book  to  write  in  such 
a  way  as  to  offend  no  reader,  is  wonderfully  successful.  The  author’s  modesty  is 
unstudied,  and  in  analysing  the  feelings  of  those  with  whom  he  has  come  into 
disagreement,  he  tries,  with  admirable  justice,  to  put  himself  into  their  position. 

0.  J.  R.  H. 

Kdlcatioxal. 

‘Ijkuds  l^yond  the  Channel.’  By  H.  J.  Mackinder.  I.ondon:  Philip.  I'JOS.  P{>. 
xii.,  27U.  Mapi>  and  lllmtratiom,  1«.  9d. 

‘  Practical  Geography.’  By  J.  F.  Unsteail.  Oxford :  Clarendon  Press.  1908.  Pp.  1‘Jo. 

Mapt  and  Diagram*.  Is.  Od. 

‘  Practical  Exercises  in  Physical  Geography.’  By  W.  M.  Davis.  Boston :  Ginn.  19ti8. 

Pp.  xii.,  148.  With  Alla*  of  45  Plater.  3«.  6)1. 

School  geogra{)hy  ”  is  looking  up.  It  must  be,  for  the  educational  {mblishers 
of  to-day  were  never  so  busy  before  with  school  geogra]>hie8.  To  com|>ile  a  list  of 
the  works  which,  published  in  1908,  are  adapted  to  satisfactory  u{>-to-tlate  teaching 
in  the  schools  of  to-day  is  no  mean  task.  These  are  three  of  the  latest,  two  of 
which  are  eloquent  of  the  present  demand  for  books  which  shall  make  the  Iwy 
or  girl  think  out  and  work  out  problems  of  geogra{»hical  im{)ort,  and  the  third 
typical  of  the  best  and  most  suggestive  kind  of  the  now  rather  old-fashioned  reader. 

To  begin  with  the  last-named,  Mr.  Mackinder’s  ‘  Reader.'  In  using  the  a<ljectivc 
“  uld-fashiuned  ”  it  should  be  understood  that  no  deprecation  is  im])lieil,  for 
‘  Lands  beyond  the  Channel  ’  is  written  up  to  the  high-water  mark  of  twentieth- 
century  “  Readers,”  and  this  should  tell  even  in  the  case  of  the  many  schoolmasters 
who  do  not  care  for  this  type  of  book.  It  is  the  second  volume  of  the  author’s 
‘  Elementary  Studies  in  Geogra{)hy,’  the  first  of  which  was  reviewetl  in  the 
Geographical  Journal  of  May,  1907,  p.  560.  Vol.  2  deals  with  Euro{)e  and  the 
Mediterranean,  and,  as  promised,  provides  an  advance  in  subject  and  method  on 
its  predecessor.  The  method  is  mainly  historical,  and  therefore  pre-eminently 
human.  Throughout,  indeed,  and  much  more  so  than  in  “  our  own  islands,”  history 
is  to  the  front.  Treated  in  this  way,  the  connection  between  geograi)hy  and  history 
is  one  of  cause  and  effect,  and  both  subjects  gain  in  consequence.  The  inqwrtancc 
assigned  to  France  is  symbolical ;  one-third  of  the  whole  book  is  given  to  “  our 
nearest  neighbours,  botli,  geogra{>hically  and  historically.”  In  a  book  of  this  nature, 
it  was  necessary  in  the  early  chapters  to  correlate  a  variety  of  data  in  order  to  give  a 
vivid  conception  of  any  foreign  land.  Mr.  Mackinder  begins  with  allusion  to  the 
history  and  cliaracter  of  the  French  {leople.  The  growth  of  Paris  and  the  geo¬ 
graphical  works  thereof  follow.  The  results  in  the  radiation  of  road  and  rail  from 
the  ca{)ital  are  made  use  of  in  a  scamper  through  the  country — to  Normandy  and 
Brittany,  the  Spanish  borderland,  Marseilles  and  the  Riviera,  the  central  tableland, 
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and  the  eastern  frontier.  The  last-nametl  is  particularly  an  example  of  the  inter¬ 
relation  of  ge*igraphy  and  history,  and  its  famous  “  gates  ”  are  well  emphasized  with 
Setlan  and  Waterloo  as  supreme  witnesses.  A  chapter  on  “  Political  France  and  its 
Goveniment,”  and  a  brief  comparison  with  the  United  Kingdom  in  i)oint  of  size, 
distribution  of  population  and  pursuits,  close  the  section.  The  rest  of  the  book  is 
on  the  same  lines — cause  and  effect,  geography  and  history.  The  pictures  are 
illustrative,  and  there  are  plenty  of  them.  Gne  misses  the  explanations  and 
questions  which  in  vol.  1  added  point  to  the  sketch-maps.  It  should  surely,  also, 
l)c  counted  as  a  defect  that  not  one  single  map  throughout  the  book,  large  or  small, 
painted  or  plain,  has  any  indication  whatever  of  longitude  and  latitude. 

Mr.  Mackinder  taboos  exercises.  “  A  geographical  text,”  he  says  in  his  preface, 

“  should  aim  at  literary  form,”  and  you  cannot  have  literary  form  if  it  is  constantly 
to  be  broken  in  u|X)n  by  exercises.  Mr.  Unstead  and  Prof.  Davis  supply  the 
exercises  which  nowadays  should  at  all  events  supplement  the  teaching  of  the  text¬ 
book.  These  two  books  contain  exercises  and  nothing  but  exercises.  They  eschew 
literary  form.  The  magnum  opus  of  the  great  Colenso  of  famous  memory  in  another 
branch  of  knowledge  may  be  compared  for  literary  form  with  latter-tlay  treatises  on 
“  Practical  Geography.”  But  both  these  talented  compilers  lay  stress  on  the  fact 
that  exercises  are  only  one  part  of  geographical  work  in  school,  and  that  all  such 
j»ractice  must  l>e  correlated  with  descriptive  work,  whether  oral  or  text.  The  ueetl 
of  exercises  is  universally  admitted,  and  indeed  enjoined,  by  such  arbiters  of 
scholasticism  as  Ikiards  of  Education,  Boards  of  Studies,  et  hoc  genus  omne.  The 
worst  failing  of  the  modem  teacher  is  that  he  will  do  too  much  of  the  work  of  the 
class  himself,  and  will  not  insist  on  his  charges  thinking  out  and  working  out 
problems  which  will  lead  up  to  geographical  facts.  These  two  books  of  exercises 
give  him  his  opportunity.  Prof.  Davis  puts  it  well:  “The  careful  performance  of 
the  exercises  will  lead  the  pupil  to  observe,  to  describe,  and  to  generalize ;  to  make 
inferences,  to  invent  explanations,  and  to  test  theories ;  to  express  new  ideas  verbally 
and  graphically.  If  the  teacher  is  i>atient  and  does  not  infringe  too  often  on  the 
pupiTs  right  of  discovery,  the  pupil  may  make  so  much  progress  in  these  various 
processes,  and  at  the  same  time  acquire  so  good  a  knowledge  of  a  great  group  of 
natural  phenomena,  that  he  will  really  be  leil  to  make  a  Ijeginning  in  the  formation 
of  scientific  habits  of  thought.” 

Mr.  Unstead’s  ‘Practical  Geography’  belongs  to  the  series  of  ‘Oxford  Geo¬ 
graphies,’  now  being  edited  by  Dr.  Herbertsou.  It  contains  a  large  number  of 
exercises — 112  in  all — designed  to  test  and  practise  pupils  in  causes  and  effects, 
and  to  accustom  them  to  use  statistics  in  suggestive  and  intelligent  fashion. 
Figures  are  supplied  for  the  purpose — figures  of  rainfall  and  temperature,  of  i)opu- 
lation,  of  agriculture,  mining,  and  commerce.  The  book  is  set  out  in  four  sections : 
Mai«  and  plans,  the  home  district,  the  w’cathcr,  the  British  Isles.  Must  of  the 
exercises  are  unimi)eachable,  but  some  api)ear  to  challenge  criticism.  “Collect 
specimens  of  the  following  rocks,  whether  they  form  part  of  the  ground  of  your 
district  or  not,  and  also  specimens  of  any  others  you  can  yourself  find:  granite, 
slate,  marble,  limestone,  chalk,  shale,  clay,  sand,  gravel,  sandstone,”  reminds  one 
of  question  1  in  an  erstwhile  famous  classical  examination  pa)icr:  “Write  out  the 
Latin  grammar  ”  I  But  the  book  is  good  if  used  rightly.  A  too  slavish  adherence 
to  it  would  take  much  of  the  human  interest  out  of  geography — a  remark  which 
applies  even  more  emi)hatically  to  the  scholarly  work  of  Prof.  Davis.  His  exercises, 
again,  are  legion,  and  very  few  of  them  of  “  human  ”  interest.  'I’here  is  much  of  the 
mountain  as  a  base  for  measuring  elevation  and  determining  the  temperature  at 
different  levels,  and  very  little  of  the  mountain  as  affecting  the  life  and  condition  of 
the  surrounding  peoples.  The  professor  designedly  leaves  such  humanistic  questions 
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to  the  teacher,  wiio  will  probably  omit  them  for  waut  of  time.  As  it  is,  he  implies 
the  time  diflSculty  and  places  many  of  his  enormous  collection  of  exercises  lietween 
brackets,  thereby  signifying  that  these  may  be  omitte<l  if  necessary.  Interest,  too, 
tends  to  flag  a  little  with  page  after  page  of  this  type  of  exercise  :  “  What  is  the 
altitude  of  river  Y  4  miles  from  its  mouth?  At  what  distance  from  its  mouth 
is  the  altitude  of  river  Y  160'?  What  is  the  altitude  of  the  N.E.  branch  of 
river  V  at  14  miles  from  its  mouth?  In  24  the  baseline  represents  sea-level;  the 
s|iace8  between  the  vertical  lines  represent  distances  of  2  miles :  how  are  altitudes 
indicatetl?”  .and  so  on — some  of  a  set  which  the  author  sjiecially  draws  attention 
to  as  being  {larticularly  stimulating.  However,  one  can  always  select,  and  the  wise 
teacher  will  do  so.  Incidentally,  he  himself  will  learn  much,  fur  the  examples  are 
naturally  mostly  American,  aiul  many  terms  as  yet  unknoam  to  English  school  text¬ 
books  will  arrest  his  attention.  "  Accordant”  and  “discordant  junctions,”  “ell>ow 
of  capture,”  “  misfit  stream,”  “  interfluve,”  “  monadnock,”  are  some  of  them.  The 
maps  and  plans  in  the  atlas  are  good  and  very  suggestive,  though  the  continental 
mai>8  at  the  end  of  the  hook  seem  unuecessarv. 

E.  R.  W. 

IllSTOBT  OF  THE  MOKOoLS. 

‘  The  Mongols :  a  History.’  By  Jeremiah  Curtin.  With  a  Forcwonl  by  'rheo<lore 
Roosevelt.  Pp.  xxvi. 426.  liondon :  Sampson  l/>w.  19o8.  I2«.  6<{.  net. 

This  is  a  posthumous  work  introduced  with  a  flourishing  “  foreword  ”  by 
President  Roosevelt,  who  took  a  personal  interest  in  the  writer  and  })erhaps  rated 
him  somewhat  too  highly.  At  least,  it  seems  excessive  eulogy  to  assert,  in  the 
face  t>f  Sir  H.  H.  Howorth’s  encyclopedic  ‘ History  cf  the  Mongols,’  that  “in  this 
particular  field  no  other  American  or  English  scholar  has  ever  approached  him.” 
Although  his  name  is  little  known  in  England,  Mr.  Curtin  wiis  certainly  a  diligent 
writer  with  a  remarkable  knowledge  of  languages,  which  enabled  him  to  deal  with 
a  great  variety  of  subjects — such  as  Irish  and  Slav  folklore,  native  American 
mythologies,  and  his  better-known  translations  of  Sienkiewicz’s  Polish  novels. 
But  this  last  product  of  his  versatile  {len  can  only  be  described  as  a  modest  com¬ 
pilation  from  generally  accessible  sonrees,  without  any  pretensions  to  original 
research,  and  mainly  restricted  to  the  historical  )x:riod  from  the  rise  of  Genghis 
Khan  to  the  absorption  of  the  Mongol  {reoples  in  the  Chinese  and  Russian  empires. 

It  is  a  well-executed  manual,  brightly  written,  and  mostly  free  from  errors  of 
detail.  Being,  moreover,  furnished  with  a  carefully  prepared  map  of  the  Mongol 
empires  in  the  thirteenth  and  fourteenth  centuries,  and  with  a  fairly  copious 
subject-index,  it  will  be  found  a  convenient  book  of  reference  for  students  not 
needing  to  consult  larger  and  more  exhaustive  works.  But  it  sutlers  consider¬ 
ably  from  the  lack  of  final  revision  by  the  author.  Thus  the  Meru  (Merv) 
of  Turkestan  is  spoken  of  as  “renowned  in  Sanskrit  itoems,”  being  thus  confused 
with  the  Meru  of  Hindu  writers.  'I’hen  we  have  “Cairo  in  Europe,”  Nanking  on 
the  Hoang-ho,  though  riglitly  placed  on  the  map;  Michael  Palaelogus;  Hum¬ 
boldt’s  mythical  “Bolor”  range,  and  a  few  awkward  expressions — such  as  “all 
Turk  nations”;  “he  was  a  man  of  more  courage  than  art  thou”;  Khovare/.in  for 
Khwarezm,  and  some  other  misprints. 

A.  H.  K. 


SHORT  NOTICES. 

Europe. — ‘  Mountaineering  in  the  Land  of  the  Midnight  Sun.’  By  Mrs.  Aubrey 
Le  Blond.  (London  :  Fisher  Unwin.  11)08.  Pp.  xi.,  .‘$04.  Map  and  JUnstmtiout. 
10*.  Gd.)  This  is  a  delightful  volume  which  should  apiieal  to  a  wide  circle  of  lovers 
of  Norwjiy,  not  only  to  mountaineers.  Mrs.  Le  Blond  was  climbing  not  far  from 
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TronoBi's  where  she  had  ample  oj>j)ortunity  for  “  first  ascents.”  Her  photographs  are 
unusually  good. 

‘Bird  Hunting  through  Wild  Europe.’  By  R.  B.  Lodge.  (London:  Colley. 
1008.  Pp.  3.33.  lUnstmtious.  Is.  (Id.)  Bird-photography  has  some  ■«{  the 
requisite  attributes  of  a  sport;  it  may  lead  its  pursuer  into  positions  of  difficulty 
and  even  danger,  and  it  calls  for  unwearying  patience.  This  book  will  therefore 
interest  m.any.  It  deals  with  three  expeditions — in  S{>ain,  and  in  IVjsnia,  Montenegro, 
Albania,  and  Rumania.  It  is  not  at  all  technical,  though  the  touch  of  the  practised 
ornithologist  is  evident;  it  describes,  simply,  the  atithor’s  adventures,  failures,  .and 
well-deserved  successes.  Geographers  will  gather  numerous  intim.atc  to]S)graphical 
notes  from  Mr.  Lodge’s  close  observations. 

‘  The  Bridle  Roads  of  Si»ain,  or  Las  Alforjas.’  By  George  John  Cayley. 
(London:  Fisher  Unwin.  11K)8.  Pp.  397.  Illustrations.  7s.  <!d.)  ’I’bis  is  a 
justifiable  reprint  of  a  book  which  first  apix?ared  in  18o3.  It  is  justifiable  not  only 
because  of  the  author’s  striking  personality  (which  is  brought  out  in  the  jwparatory 
recollections  by  Lady  Ritchie  and  Mrs.  Cobden  Sickert),  but  because  it  gives  so 
intimate  a  ]>icture  of  the  byeways  of  Spain  in  the  middle  of  the  last  century.  The 
journey  was  full  of  adventure  and  far  from  free  of  danger ;  and  apart  from  this, 
the  narrative  is  so  brisk  and  vivid  as  to  prove  at  once  its  fascination  and  its  value. 
The  reprint  as  a  whole  is  well  done,  but  there  are  certain  errors  in  foreign  languages. 

‘  Highways  and  Byways  in  Surrey.’  By  Eric  Parker,  with  illustrations  by 
Hugh  Thomson.  (London :  Macmillan.  11*08.  Pp.  xix.,  45‘J.  Map.  6s.)  This 
volume  certainly  has  nothing  in  it  to  lower  the  standard  of  a  well-known  series. 
Many  of  Mr.  Thomson’s  illustrations  are  as  charming  as  any  in  other  volumes.  The 
text  bears  constant  evidence  of  Mr.  Parker’s  intimate  topographical  knowledge,  even 
though  one  may  think  th.at  he  might  have  made  more  of  some  of  the  best-known 
features  of  the  county — Hindhead,  for  example. 

‘The  East  End  of  Europe.’  By  Allen  Upward.  (London:  Murray.  1908. 
Pp.  xxiii.,  3*53.  Maps  and  lUmtrations.  12s.)  This  book  is  the  result  of  a  recent 
“unofficuil  mission”  in  European  Turkey.  It  is  a  close  inquiry  into  the  racial 
questions  which  are  agitating  that  country.  From  a  geographical  jHiint  of  view, 
the  most  interesting  feature  of  the  book  is  the  map,  which  shows  the  remarkably 
wide  distribution  of  Greek  schools  throughout  ilacedonia,  together  with  other 
Christian  schools — Bulgarian,  Servian,  and  Rumanian.  It  is  the  compilation  of  a 
member  of  the  Greek  Foreign  Office,  and  Mr.  Upward  vouches  for  its  accuracy  so 
far  as  he  was  able  to  check  it. 

‘Greece.  Handbook  for  Travellers.’  (Leipzig:  Baedeker;  London:  DuLau. 
1909.  Pp.  exxvi.,  447.  Maps.  8s.)  As  regards  the  fourth  edition  of  this  well- 
known  guide,  it  is  only  necessary  to  say  that  the  revision  ap^K-ars  to  have  been 
mainly  in  the  direction  of  archaeolog\’,  the  results  of  recent  research  being  embodied. 
But  in  other  respects  the  whole  work  bears  evidence  of  very  careful  editing. 

‘  The  Levantine  Riviera.’  By  W.  T.  Beeby  and  E.  Reynolds-Ball.  (London  : 
Reynolds-Ball’s  Guides.  1908.  Pp.  viii.,  212,  10.  Map  and  Illustrations.  2s.  6<f.) 
There  is  quite  sufficient  information  contained  in  this  guide  to  inform  intending 
visitors  to  the  Levantine  Riviera  and  to  assist  them  when  they  carry  out  their  visit. 
It  is  contained,  however,  in  a  conveniently  small  compass,  and  the  IxKik  is  more 
attractively  printed  and  produced  than  the  majority  of  really  useful  guides. 

‘Through  Corsica  with  a  Paint-brush.’  By  Mrs.  E.  R.  Whit  well.  (Durh.am  : 
W.  Dresser;  London:  Simpkin  M.arshall.  1908.  Pp.  67.  Map  and  Illustrations. 
6s.  net.)  Corsica  appears  to  have  attracted  attention  from  several  literary  visitors 
lately.  It  cannot  be  said  that  the  text  of  the  present  volume  adds  much  to  previous 
knowledge  of  the  island.  But  the  three-colour  illustrations  from  the  writer’s  pictures 
No.  III. — Mar(  H,  1909.]  z 
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are  quite  among  the  liest  we  have  met  with,  reproilucing  work  which  must  l>e  admir¬ 
able  in  the  original  without  the  common  faults  of  the  process. 

Jsia. — ‘The  (Commercial  Products  of  India.’  By  Sir  George  Watt.  (London  : 
Murrayi  1908.  Pp.  viii.,  1189.  16«.)  This  is  a  corrected  and  abridged  edition  of 
the  same  author’s  ‘  Dictionary  of  the  Economic  Products  of  India  (1885-94),’  now 
out  of  i)rint.  It  is  of  encyclopjedia  form,  consisting,  that  is,  of  articles  on  each  pro¬ 
duct  of  present  or  prospective  commercial  value,  arranged  in  alphabetical  order.  It 
is  indexed  also,  so  that  it  forms  a  perfect  work  of  reference.  The  articles  have  a 
marginal  analysis,  and  contain  copious  references  to  authorities,  besides  being  them¬ 
selves  authoritative.  The  book  is  published  under  the  authority  of  the  Secretary  of 
State  for  India,  and  when  it  is  considered  that  the  same  remark  applies  to  the  newly 
issueil  ‘  Imperial  Gazetteer  of  India,’  it  must  l>e  admitted  that  India  could  hardly  In* 
l«tter  supplied  with  works  of  reference. 

‘  By  Desert  Ways  to  Baghdad.’  By  Louisa  Jebb  (Mrs.  B.  Wilkins).  (London  : 
Fisher  Unwin.  1908.  Pp.  318.  Jfap  and  lUmtratiom.  10«.  6d.)  The  authoress 
of  this  work  and  a  comi^inion,  travelling  from  Konia,  proceeded  by  Adana  and 
Birejik  to  Diarljekr,  and  down  the  Tigris  to  Baghdad,  visited  Hillah  and  Kerbela, 
and  then  west  up  the  Euphrates  to  Deir,  and  thence  to  Damascus.  This  is  one  of 
those  journeys  which  gains  interest  from  the  fact  of  its  diflBculties  having  been  over¬ 
come  by  ladies :  and  though  the  narrative  is  mainly  one  of  personal  experiences,  an<l 
can  hardly  be  e.xpected  to  provide  any  new  scientific  facts,  it  is  so  entertaining 
that  it  may  be  read  with  profit ;  and  it  is  well  illustrated. 

‘  The  Far  East  Revisitetl.’  By  A.  Gorton  Angier.  (London  :  Witherby.  1908. 
Pp.  xii.,  364.  Maps  and  Illustrations.  10s.  6d.)  This  is  an  excellent  contribution 
to  the  political  and  economic  geography  of  the  East.  The  author,  as  editor  of  the 
London  and  China  Express,  has  distinctly  the  qualifications  of  authority.  He 
covers  an  extensive  field — British  and  Dutch  Malaya,  Siam,  Hong  Kong,  China, 
Korea,  and  Japan.  The  book  is  not  intended  to  provide  an  exhaustive  study  of  any 
of  these  divisions,  but  it  is  remarkably  full  of  varied  information  considering  its  wide 
scoj^e. 

‘  Kashmir,  the  Land  of  Streams  and  Solitudes.’  By  P.  Pirie.  (London  :  Lane. 
1909.  Pp.  269.  Illustrations.  21s.)  Perhaj^  the  title  of  this  book  is  a  sufficient 
indication  of  its  textual  contents,  which  are  admittedly  slight  in  character.  The 
more  important  feature  of  the  volume  is  the  illustrations,  by  H.  R.  Pirie.  Those  in 
colour,  which  are  loosely  mounted  on  a  dark  background,  are  very  good  examples  of 
the  three-colour  process.  The  studies  in  which  snow-mountains  occur  are  especially 
praiseworthy.  The  black-and-white  drawings,  if  less  successful,  are  still  full  of 
character. 

‘La  Perse  d’aujourdhui.’  By  Eugfine  Aubin.  (Paris:  Armand  Golin.  1908. 
Pp.  viii.,  442.  Map.  5  fr.)  This  Ixxjk  presents  a  view  of  Persia,  taken  at  the  time 
of  the  first  incidents  of  the  present  upheaval  in  that  country,  frotn  the  political, 
economic,  and  social  points  of  view.  The  narrative  of  the  author’s  own  journeys, 
which  were  confinetl  to  the  west  and  north-west  of  the  country,  contain  many 
observations  of  value.  The  methoils  of  the  French  publisher  are  not  as  ours,  but 
this  volume  appears  to  be  a  particularly  poor  example  of  their  work. 

‘  Hindustan :  Indische  Reiseeindriicke.’  By  Ernst  Hengstenberg.  (Berlin : 
Reimer.  1908.  Pp.  xii.,  191.  Illustrations.  8/n.)  This  volume  contains  the 
impressions  of  an  extended  journey  in  India.  The  author  visited  Bombay,  Jaipur, 
Delhi,  Simla,  Agra,  Benares,  Darjeeling,  and  finally  Ceylon.  The  opportunity 
is  not  often  optn  to  English  readers  to  obtain  the  views  of  a  foreign  traveller 
in  India  so  well  equipped  as  an  author.  The  reproductions  from  photographs 
scarcely  reach  the  standard  of  those  in  similar  works  produced  in  this  country. 
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A/rirn. — ‘Guide  to  South  Africa.’  Edite<i  hy  A.  Samler  Brown  an<l  G.  Gordon 
Brown.  (London:  Sampson  Low.  11K)S.  Pp.  .\lii.,  i78, 51.  2s.  <W.)  This  excellent 
;4uide,  pro<luced  in  .annual  editions  (the  present  is  the  sixteenth)  for  the  Union 
Castle  Steamship  Coinixany,  maintains  its  reputation.  The  tourist,  sjortsman, 
invalid,  and  intending  settler  are  all  catereil  for,  and  a  large  amount  of  new 
information  has  Iwen  .added  in  each  deitartment.  The  full  index  also  gives  the 
lx)ok  the  value  of  a  gazetteer.  Among  the  maps  (several  f)f  w’hlch  are  also  new) 
there  are  not  only  those  for  ordinary  topography,  but  also  orographical,  meteoro¬ 
logical,  or  other  maps  of  siiecial  purpose. 

‘  My  African  Journey.’  By  the  lit.  Hon.  Winston  Spencer  Churchill.  (London : 
Uodder  &  Stoughton.  1908.  Pp.  xiii.,  226.  Maps  and  Wust rations.  5s.)  JIany 
have  alneady  m.ade  acquaintance  with  Mr.  Churchill’s  notes  of  his  journey  from 
Mombasa  to  Alexandria  in  serial  form,  and  may  Ite  glad  to  preserve  them  in  this 
(considered  as  a  publisher’s  production)  somewhat  commonplace  volume.  With  his 
unique  opportunities,  Mr.  Churchill  has,  of  course,  much  of  interest  to  tell  of  what  he 
saw  and  thought  of  the  country  and  its  resources.  But  he  should  not  be  followed 
too  far  into  the  domain  of  science  or  of  history.  Against  this  his  imaginary  narrative 
of  Sfieke’s  cliscovery  of  the  source  of  the  Nile  is  a  sufficient  warning. 

‘  On  Safari.’  By  Abel  Chapman.  (Loiulon :  Arnold.  1908.  Pp.  xvi.,  340. 
Maps  and  Illustrations.  IGs.)  This  is  a  study  of  the  fauna,  and  especially  of  the 
big  game,  of  British  East  Africa.  The  author  proves  it  by  his  own  exiterience  to  be 
“  probably  the  most  glorious  hunting-field  extant,  certainly  the  most  accessible,”  and 
his  book,  with  Mr.  E.  Caldwell’s  illustrations  from  the  author’s  sketches  on  the  sjvjt, 
adds  much  to  our  knowledge  of  it  in  this  department.  An  apjtendix  contains  what 
is  offered  as  “  rough  veld-notes  ”  on  the  bird-life  of  the  country.  Apart  from  its 
scientific  value,  the  many  readers  who  enjoy  good  hunting  stories  should  welcome 
this  volume. 

‘Some  Afiican  Highways.’  By  Caroline  Kirkland.  (London:  Duckworth. 
1968.  Pp.  xvi.,  345  [V335].  Map  and  Illustrations.  Cs.)  This  b<x)k  narr.atea 
“  a  journey  of  two  American  w’omen  to  Uganda  and  the  Transvaal.”  It  is  pleasantly 
written  and  interesting,  though  not  offered  .as  anything  more  than  a  description  of 
“  one  of  the  most  fascinating  tours  in  the  world.”  It  is  illustrated  with  good  photo- 
graphs,  though  the  map  is  singularly  bad. 

‘  Im  Auto  zu  Kaiser  Menelik.’  By  Arnold  Holtz.  (Berlin :  “  Vita  ”  Deutsches 
Verlagshaus.  1908.  Pp.  92.  Illustrations.  3//j.  itOpf.)  This  is  a  short  account 
of  a  journey  made  across  Abyssinia  by  mot<>r-car  to  Menelik’s  capital.  It  was  an 
adventurous  journey,  which  attracted  considerable  attention  at  the  time  it  was  made, 
and  resulted  in  a  favourable  reception  of  the  travellers,  and  in  concessions  being 
made  to  them.  The  varying  character  of  the  country  travers^  is  described  in 
considerable  detail,  and  the  illustrations  help  the  descrii>tion. 

Am>rica. — ‘Can.ada  et  C.anadiens.’  By  A.  Loir.  (Paris:  Guilmoto.  1909. 
Pp.  371.  6  fr.)  This  book  is  not  so  much  a  narr.ative  of  the  author’s  travels 
as  a  collection  of  es8.ays  on  various  familiar  Canadian  topics.  For  example.  Dr. 
Loir  gives  an  early  place  to  “  souvenirs”  of  the  French  in  Cana<la.  We  have  also 
such  diverse  subjects  as  the  birth-rate  and  medical  questions,  the  Indians,  the 
Mormans  and  Doukhobors,  the  Japanese  and  Jews,  education,  agriculture,  etc. 

‘  Camp  Fires  on  Desert  and  Lava.’  By  W.  T.  Hornaday.  (London :  Laurie. 
1908.  Pp.  XX.,  366.  Maps  and  Illustrations.  16s.)  This  is  ,an  account  of 
explorations  in  the  deserts  on  either  side  of  the  American-Mexican  frontier,  the 
iSonoran  and  Pinacate  regions.  It  is  not  a  scientific  account,  but  rather  a  colloquial 
narrative.  But  the  travellers  visited  country  practically  or  even  entirely  unknown, 
which,  if  the  natural  obstacle  of  aridity  can  be  artificially  overcome,  as  is  believed, 
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may  some  day  be  turned  to  profitable  hbc.  There  are  some  particularly  good 
coloured  illustrations,  besides  half-tones. 

General. — ‘  llecollections  of  a  Life  in  the  British  Army.’  By  General  Sir  Richard 
Harrison.  (London :  Smith  Elder.  Pp.  viii.,  .382.  Jllutlrations.  10s.  &d.  net.) 

This  record  of  the  author's  career  is  simply  told,  but  full  of  interest.  His  foreign 
service  took  him  to  India,  China,  and  South  Africa ;  and  during  the  latest  war  in  the 
country  last  named  he  was  employed  in  a  high  position  at  home.  In  an  apiiendix 
is  printed  a  re]X)rt  made  to  the  author  by  the  Prince  Im])erial  in  Zululand. 

“  Romance  of  Empire  ”  Series.  (London  :  Jack.  1908.  6s.  net  each.)  ‘  Out- 
jiosts  of  Empire.’  By  John  Lang.  (Pp.  xii.,  287.)  ‘  New  Zealand.’  By  Reginald 
Horsley.  (Pp.  xiii.,  331.)  These  volumes  (the  first  of  which  deals  with  Gibraltar, 
Malta,  and  the  West  Indies)  certainly  do  not  fall  short  in  their  design  to  stimulate 
interest  in  the  making  of  the  Empire.  Complete  histories  they  are  not,  nor 
pretend  to  be.  And  as  it  must  be  impossible  to  please  all  tastes  in  the  selec¬ 
tion  of  incidents  for  treatment,  they  should,  perhaps,  lie  rend  uncritically.  Many 
of  the  coloured  illustrations  are  exceedingly  effective. 

‘ Our  Empire  Story.’  By  H.  E.  Marshall.  (London:  Jack.  1908.  Pp.  xlv.,  493. 
Majys  and  Jllnst rations.  7s.  6d.)  This  is  another  book  of  style  and  character 
similar  to  those  noticed  above,  and  from  the  same  house.  It  is  addressed,  however, 
to  children,  and  to  them  its  simple  and  vivid  diction  should  be  most  attractive.  It 
deals  in  successive  parts  with  Canada,  Australia,  New  Zealand,  South  Africa,  and 
India.  It  has  colouretl  illustrations,  like  those  in  “Our  Empire’’  series,  imaginative 
and  effective,  and  some  simple  sketch-majie.  It  would  be  better  if  congruity  of 
fact  could  be  established  between  these  volumes.  For  example,  in  the  ‘New 
Zealand  ’  noticed  alwve  we  read  that  “  what  became  of  Te  Kooti  [the  insurgent]  no 
one  seems  to  know.  He  simply  disapi>earcd  .  .  .  S<mie  say  that  he  .  .  .  hid 
himself  in  the  King  country;  others  aver  that  he  w-as  slain  there  by  the  Wai- 
koto,  ...”  and  so  on.  In  the  present  volume  we  are  told  that  Te  K(Wti,  after  his 
cscajie,  “  gave  himself  up,  was  j>ardoned,  and  henceforth  liveti  in  pe.oce.” 
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The  Climate  of  the  Orkneys  is  discussed  by  Mr.  M.  Spence  in  the  Journal 
of  the  Scottish  Meteorological  Society,  vol.  14,  No.  25.  After  pointing  out  that  the 
climate  is  so  much  modified  by  the  currents  and  moisture-laden  winds  of  the 
Atlantic  as  to  be  unrecognizable  by  its  latitude,  while  its  vagaries  defy  the  syste¬ 
matic  classifications  of  the  meteorologist,  the  writer  refers  to  the  question  of  a 
possible  modification  of  the  climate  in  recent  times.  The  early  accounts  consist 
chiefly  of  vague  generalizations,  but  a  statement  by  a  Mr.  Mackaile  that  a  fortnight 
of  frost  and  snow  in  1665  was  an  occurrence  unheard  of  by  any  then  living,  seems 
certainly  to  indicate  that  oscillations  have  occurred.  That  they  took  place  in  very 
early  times  is  shown  by  the  remains  of  dwarf  forests  intercalated  in  the  peat  hogs, 
while  the  treeless  nature  of  the  group  at  the  present  day  (easily  explained  by  the 
great  frequency  of  gales)  is  well  known.  Of  the  plants  of  the  present  day,  several 
seem  to  be  on  the  verge  of  extinction,  and  theugh  casual  introductions  from  more 
northern  regions  seem  to  quickly  gain  a  footing,  those  from  further  south  soon  die 
out.  The  opinions  of  old  inhabitants  that  the  winters  were  formerly  much  colder 
may  need  to  be  received  with  caution,  but  the  available  statistics,  going  back  some 
eighty  years,  seem  to  prove  that  the  yearly  range  of  temperature  has  liecome  less 
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Mitliiii  recent  tiuicii.  The  extremes  arc  naturally  less  than  on  the  east  cuast  ut 
Scotland  generally,  while  the  rainfall  is  slightly  higher.  The  growth  of  vegetation 
is  often  greatly  retarded  in  spring,  though  after  midsurumer  day  rapid  progress  takes 
place.  Contrary  to  the  current  belief,  south  and  south-east  winds  arc  much  more 
frequent  than  those  from  the  st)uth-we8t  and  west. 

Zones  of  Veg'etation  in  the  Balkan  Peninsula. — This  subject  has  licen 
dealt  with  bj’  Trof.  L.  Adamovic,  wliose  previous  contributions  to  our  knowledge  of 
l)lant  distribution  in  Eastern  Eurojie  are  well  known  (sec,  e.y.,  Journal,  vol.  29, 
p.  85),  in  No.  9  of  Petermanm  MitteUuiKjen  for  190s.  Out  of  the  thlrly-o<ld  systems 
which  have  lieen  used  for  classifying  the  altitudinal  zones  of  vegetation.  Prof. 
Adamovic  selects  the  following  as  best  fitting  the  case  of  the  Balkans:  1.  Low¬ 
lands,  0  to  300  feet,  including  the  sandj'  stepi>es  of  the  Danube  and  the  l>ottoms  of 
the  larger  valleys,  covered  with  marshes,  meadows,  and  natural  pastures.  Agricul-’ 
ture :  hemp,  Ijeetroot,  and  vegetables.  2.  Hill  country,  300  to  1800  feet :  prevalence 
of  mixe^l  deciduous  woods  other  th.an  oak,  and  chiefiy  Fraxitnun  oruns,  etc.  Agri¬ 
culture  of  a  northern  Mediterranean  type.  3.  Sub-montane,  1800  to  3fi00  feet ;  mainly 
forests  of  oaks  and  Austrian  pine.  Agriculture  :  maize,  wheat,  tobacco,  apple,  and 
plum.  4.  ilontane,  3G00  to  4800  feet ;  tall  forests  of  beech  and  fir,  mountain  pastures ; 
Ijarley,  rye,  jwtatoes ;  limit  of  crop.  5.  Pre-Alpine,  4800  to  5700  feet :  forests  of  beech, 
spruce,  Scots  and  other  pines ;  pastures.  6.  Sub-Alpine,  5700  to  GIKX)  feet ;  pre¬ 
valence  of  bush  and  shrubs,  and  high  pastures ;  timber-line  at  6000  feet.  7.  Ali>ine, 
6900  to  8100  feet ;  scattered  shrubs,  mostly  cushion-shaped ;  meadows  and  jiastures. 
8.  Sub-nival,  8100  feet  to  summits ;  scattered,  carpet-shai>ed  under-shrubs ;  thin 
Allline  swards. 

Oeog^raphy  in  Hungary. — The  following  Iiarticulars  are  taken  from  the 
lleiiort  of  the  President  of  the  Hungarian  Geographical  Society  for  the  year  1!'07. 
Dr.  Lorand  Eotvds  had  carric<l  out  investigations  of  the  gradients  and  levels  of 
gravitational  force  in  the  Southern  .\lf6ld  (between  the  Danulje  and  the  'I’heiss), 
the  results  being  recorded  in  the  Verhandlungen  of  the  Association  (ieodesique  Inter¬ 
nationale.  The  publications  of  the  Balaton  Lake  Commission  were  on  the  eve  of 
conclusion,  though  this  had  been  delayed,  first  bj’  the  comprehensive  character 
of  the  material,  and  further,  by  the  discoveries  due  to  the  new  Balaton  Lake 
railway  along  its  north-western  shore.  The  following  works  dealing  with  the 
results  of  scientific  exploration  of  the  lake  apiieared  in  Ht07 :  ‘  Die  Eisverhiiltnisse 
des  Balaton,’  by  Dr.  Jeno  Cholnoky;  ‘Die  tropisihen  Seerosen  im  Kerzthelyer 
Warmbade  (Hevez),’  by  Dr.  Sandor  Lovassy ;  and  lastly,  ‘  Die  Kirchen  und 
Burgen  der  Umgebung  des  Balaton  in  Mittelalter,’  by  Dr.  llemig  Bekefi.  The 
liaheontoiogical  volume  was  in  process  of  publication,  geological  land-surveys  were 
in  active  progress ;  but  systematic  geological  investigations  of  the  great  mountains 
of  the  land  were  not  yet  forthcoming.  As  regards  hydrogra[ihy,  climate,  faunal  and 
flora  distribution  there  is  much  to  be  done,  for  though  many  data  exist,  these  have 
not  yet  been  worketl  up  in  a  generalized  form.  Part  of  the  blame  may  be  imputed 
to  the  rigorous  adherence  to  German  and  Austrian  models,  for  in  its  geographical 
conformation  Hungary  is  in  great  measure  un'que,  or  at  least  more  closely  allied 
with  Rumania,  Si^mth  Russia,  and  even  Western  Asia  than  with  the  lands  bordering 
it  on  the  west.  Some  of  the  best  recent  geographic.al  work  on  Hungary  has  been 
done  by  foreigners,  excellent  examples  lieing  De  Martonne's  study  of  S'uthem 
Carjialhians,  Cvijic’s  memoir  on  the  Iron  Gate,  Uhlig's  on  the  tectonics  of  the 
Cariiathians,  and  that  of  Pax  on  the  geognaphy  of  the  Hungarian  flora.  On  the 
other  hand,  it  is  only  necessary  to  mention  the  names  of  Dechy,  Dr.  il.  A.  Stein, 
and  Angelo  Heilprin  to  show  that  Hungarians  have  done  good  geographical  work 
outside  their  own  land. 
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The  Climate  of  Ancient  Palestine- — The  important  question  whether  the 
climate  of  Palestine  has  chaugeil  for  the  worse  within  historic  times,  as  has  been 
supposeil  by  some  writers,  is  ably  distmssed  by  Prof.  Ellsworth  Huntington  in  the 
Bulletin  of  the  American  Geographical  Society,  Nos.  ‘J-11,  11)08.  The  idea  of  such 
a  change  has  been  suggested  by  the  present  jioverty-stricken  condition  of  the 
country,  which  seems  to  offer  a  marked  contrast  to  the  state  of  things  deducible 
from  the  biblical  narratives.  But  while  admitting  that  such  a  decay  has  taken 
place,  this  has  been  ascribed  by  others  (especially  among  recent  writers)  merely  to 
human  folly  and  misgoverument.  Prof.  Huntington  |Kiints  out  that  even  at  the 
present  day,  the  central  plateau  enjoys  a  moilerately  favourable  climate,  so  that  it 
^is  to  the  outlying  regions,  where  an  increase  of,  say,  30  ix;r  cent,  in  the  rainfall 
would  make  a  far  greater  change  in  the  conditions  of  human  life,  that  the  chief 
evidence  of  change  is  to  be  exj)ected.  He  also  insists  on  the  delusive  nature  of 
arguments  which  dej^nd  on  the  human  factor,  and  the  desirability  of  apjiealing  to 
kinds  of  evidence  where  the  jiart  played  by  man  can  be  estimated  with  a  fair  degree 
of  accuracy.  After  briefly  discussing  the  theories  of  previous  writers — which  he 
describes  as  the  Inqiothcses,  respectively,  of  uniformity ;  of  deforestation  as  the 
agency  of  change;  and  of  progressive  change  from  the  conditions  of  the  glacial 
licriod  to  those  of  the  present  day — he  attempts  to  harmonize  the  first  and  third 
of  these  by  supposing  a  scries  of  pulsatory  changes,  which,  while  consistent  with  a 
belief  that  conditions  like  those  of  to-day  existed  one  or  two  thousand  years  ago, 
would  also  admit  the  supposition  that  a  greater  rainfall  or  lower  temixirature  has 
prevailed  in  the  past  than  in  the  present.  The  changes  demanded  are  not  neces¬ 
sarily  of  a  very  radical  nature,  and  a  change  of  from  3®  to  5°  Fahr.  in  the  mean 
annual  temperature  would,  it  is  held  (with  the  coriesiionding  changes  in  precipitation 
and  evaixrration),  have  a  marked  effect  upon  the  habitability  of  the  country.  The 
chief  disadvantage  to-ilay  is  not  so  much  actual  lack  of  rain,  as  the  fact  that 
practically  all  cmnes  in  the  colder  half  of  the  y’car.  A  slight  lengthening  of  the 
rainy  season  would  be  of  very  great  value,  and  a  lower  winter  temiterature,  by 
increasing  the  amount  of  snow,  might  favour  the  saturation  of  the  ground  at  this 
season.  Among  the  various  lines  of  evidence  which  have  been  supposed  to  jioint 
to  a  change  of  climate.  Prof.  Huntington  relies  less  on  the  supposed  decline  of 
]X)pulation  or  destruction  of  forests,  than  on  the  facts  connected  with  ancient  routes 
of  invasion,  migration,  and  trade,  and  with  the  distribution,  location,  and  water- 
supply  of  ancient  ruins.  The  change  of  climate  which  seems  necessitated  by  all 
these  facts  might  have  been  either  progressive  or  pulsatory  (the  rapid  fall  of 
Palmyra  and  its  later  rise  in  the  middle  ages  suggesting,  however,  a  time  of  peculiar 
aridity  between  the  fifth  and  seventh  centuries  a.d.),  and  it  is  chiefly  by  a  con¬ 
sideration  of  the  probable  vicissitudes  of  neighbouring  regions  tliat  Prof.  Huntington 
is  led  to  pronounce  in  favour  of  pulsatory  changes. 

Mr.  Carruthers'  Expedition  to  Northern  Central  Arabia.— Mr.  1). 
Carrutliers,  who  is  known  as  an  enthusiastic  zoological  collector,  and  who  took  part 
in  the  British  Museum  exjicilition  to  Buwenzori,  under  Mr.  11.  B.  Woosnam,  in 
I'JOG,  wrote  from  Beirut  early  in  the  year  to  say  that,  having  met  with  a 
jarticularly  favourable  chance  of  entering  Central  Arabia  from  the  north,  he  was 
about  to  start  imme^liately.  From  Ma’an  (south  of  Dama.scus)  he  proixjsed  to  go, 
with  three  camels  and  a  few  men,  first  to  the  Jauf,  and  then,  crossing  the  Nefud  in 
a  new  direction,  to  make  his  way  via  Heima  to  Hail.  It  would  dejMjnd  on  circum¬ 
stances  whether  he  went  further  than  Hail,  and  should  this  be  his  furthest  i)oint,  he 
doi-s  not  exjiect  the  journey  to  take  more  than  two  or  three  months.  Mr.  Carruthers’ 
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l)riuiary  object  is  zoology,  and  he  hoiHjs  to  obtain  a  siXH;inien  of  the  rare  Arabian 
oryx,  but  he  will  seize  any  chance  that  may  oiler  of  furthering  geographical 
knowledge. 

Concluaion  of  the  D’Ollone  Expedition. — From  a  communication  by 
t-'ommander  d’Ollone  to  the  Paris  Geographical  Society  (Ziu  Gt^ographie,  January  l."», 
lltOD,  j).  55),  we  learn  that  the  various  members  of  this  exjiedition  reached  Peking 
in  safety  during  last  autumn,  thus  bringing  to  a  successful  close  an  expedition  which 
has  been  fruitful  in  archieological  and  geographical  results  respecting  some  of 
the  least-known  interior  districts  of  China.  From  Lan-chou  (cf.  Journal,  January, 

]t.  89)  the  explorers  went  to  Lcang-chou,  near  the  Great  Wall,  where  they  met  the 
members  of  the  Pelliot  Archajological  Exix'dition  to  Central  Asia.  The  route  had 
lain  through  an  area  devastated  during  the  Mussulman  insurrection,  but  now  in 
jirocess  of  settlement  from  various  i>art8  of  China.  Starting  east  from  Leang-chou 
they  reached  the  llwang-ho  once  more,  the  leader  then  parting  comi)any  with 
MM.  Fleurelle,  de  Boyve,  and  Lejiage,  who  reached  Peking  by  the  most  direct  route. 
Commander  d’Olloue  himself  continued  his  archaeological  work  on  the  southern 
borders  of  Mongolia,  visiting  the  capital  of  Alashan,  and  afterwards  carrying  out 
excavations  near  the  Catholic  Mis.sion  of  San-tao-ho,  on  the  Hwang-lm.  The  objects 
collecte<l  will,  he  hopes,  j)ermit  a  determination  of  the  [wrioil  when  this  sandy  desert 
was  a  well-i)eopled  and  fertile  region — jirobably  about  the  time  of  the  Han 
dynasty.  He  then  descended  the  Hwang-ho  in  a  boat  to  Ho-kou  (like  M.  Bunin,  he 
remarks  on  the  extent  to  which  the  river  is  navigated),  and  visited  the  Buddhist 
grottos  of  Tatong-fu,  afterwards  meeting  the  Dalai  Lama  at  Wu-tai-shan  (the 
famous  place  of  pilgrimage),  and  reaching  Peking  on  September  27.  M  M.  de  Fleurelle 
and  de  Boyve  had  already  sailed  for  France,  where  they  were  to  work  up  the 
material  for  the  map. 

Dr.  Legendre's  Explorations  in  Western  Sechuan. — This  traveller,  whu.se 
explorations  have  already  been  referred  to  in  the  Journal,  has  communicated  to  the 
Paris  Geographical  Society  an  account  of  his  exjdorations  of  the  Wa-pao-shan,  a 
mountain  group  lying  between  the  Ya  and  Tung  rivers,  and  east  of  the  high-road 
from  Ya-chou  to  Fulin.  The  area  enclosed  within  these  bounding  lines  is  not 
large,  but  as  it  lies  oflF  the  beaten  track  it  has  hitherto  been  imi)erfectly  known,  and 
its  features  are  shown  in  a  generalizeil  way  only  in  Mr.  Fergusson’s  map  issuetl 
with  the  Journal  for  December  last.  During  the  last  two  summers  Dr.  Legendre 
tra verted  the  massif  three  times,  crossing  the  water-i>arting  on  one  occasion  at  an 
altitude  of  about  10,400  feet,  while  a  higher  range  to  the  south  reached  a  height  of 
11,500.  He  speaks  enthusiastically  of  the  primeval  forests  which  clothe  the  moun¬ 
tains,  which  harbour  a  varied  fauna,  and  might exploited  with  advantage,  though 
the  Chinese  who  are  scattered  in  small  numbers  over  the  district  j)ass  a  most 
wretched  existence.  The  traveller  made  a  comiwiss  survey  of  his  routes,  beside.s 
taking  observations  of  altitude  and  angle  of  sloj  e,  and  collecting  geological  and 
botanical  sjjccimens. 

APBICA. 

Meroe. — The  Khartum  corres|)ondent  of  the  Timts  telegraphed  on  January  20 
that  an  important  city  site  had  been  discovered  by  Prof.  A.  H.  Sayce  about  3  miles 
from  Kabushia,  where  rise  the  well-known  Meroitic  pyramids.  Prof.  Sayce  seems 
to  have  foun<l  remains  of  a  great  wall  and  of  a  temple  with  an  avenue  of  rams, 
which  he  believes  to  be  that  mentioned  by  Strabo  as  existent  at  the  southern  Meroe. 
If  so,  then  this  site  is  that  of  Meroe  itself,  to  which  the  pyramids  belonged.  A 
statue  of  a  king  and  some  small  objects  are  also  reiMjrted  to  have  been  found.  It 
has  long  Ix'en  an  accepted  belief  that  Meroe-  was  near  Kabushia,  and  not  at  Naga, 
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whose  groui>  of  temples  led  Cailliaud  to  the  erroneous  view  that  the  city  was  there. 
The  modern  representative  of  the  old  capital  is  Shendi.  Tlie  pyramids  have  l)een 
more  than  once  searched,  and  a  remarkable  collection  of  jewellery,  from  a  find  made 
there,  is  in  Berlin.  A  few  years  ago  Dr.  Wallis  Budge  resumed  the  search,  but  with 
small  success.  A  re-excavation  of  the  grave-field,  combined  with  an  exploration  of 
Prof.  Sayce’s  site,  would  probably  lead  to  very  interesting  results. 

Earth-movements  round  the  Victoria  Nyanza.— Wlien  discussing,  in  an 
appendix  to  Sir  W.  Garstin’s  ‘  Heport  on  the  Basin  of  the  Upiier  Nile’  (1904),  the 
variations  of  the  level  of  the  Victoria  lake.  Captain  Lyons  iiscribed  to  Earth-move¬ 
ments  certain  discrepancies  observable  between  the  readings  at  the  several  lake- 
gauges.  lie  has  since  pursued  the  matter  further,  and,  in  a  iiai)er  printed  in  the 
Cairo  Scientific  Journal  for  November,  1008,  he  summarizes  the  evidence  pointing 
to  the  occurrence  of  such  movements  both  before  and  since  the  date  of  the  abo\e- 
mentioned  report.  Captain  Lyons  shites  concisely  the  history  of  the  various  gauges, 
and  points  out  the  discrepancies  which  remain  when  the  corrections  rendered 
necessary  by  changes  in  the  gauges  have  been  made.  From  the  anomalies  presented 
by  the  Entebbe  records  l)etween  1807  and  1001,  it  apiiears  that  on  the  whole  there 
must  have  been  a  differential  downward  movement  of  the  land  there  in  1898  and 
1890,  and  that  a  further  sinking  took  place  in  1001.  In  1002  and  1003  there  were 
months  in  which  the  jiarallelism  between  the  Kisumu  and  Jinja  (Rii>on  falls)  gauges 
was  not  maintained,  jHiinting  to  a  probable  movement  at  the  latter  locality.  Early 
in  1908  the  records  at  Entebbe  and  Jinja  again  showed  marked  differences,  leading 
one  to  suppose  that  the  phenomena  which  occurred  between  1898  and  1901  have 
been  recently  repeated.  Captain  Lyons  sketches  our  knowledge  of  the  tectonic 
relations  of  the  area  around  the  lake,  showing  how  probable  it  is  that  frequent  and 
recent  difterential  movements  of  great  blocks  of  country  have  taken  place,  as  is 
indicated  by  the  numerous  lines  of  faulting.  Lake  Victoria  itself  seems  to  be  out¬ 
lined  by  such  fractures,  and  the  proximity  of  the  watershed  to  the  northern  shore 
suggests  the  upheaval  of  a  block  along  an  approximately  east-and-west  axis,  with 
the  formation  of  the  lake  as  a  result.  The  evidence  of  the  lake-gauges  is  of  special 
value  owing  to  the  fewness  of  the  ca-ses  where  such  movements  are  taking  place  so 
lapidly,  and  where  there  is  a  ready  means  of  measuring  them. 

The  Hassert-Thorbecke  Expedition  to  the  Kamerun.— A  last  instalment 
of  the  reports  onthisexiiedition  {Journal,  vol.  82,  pp.  184,  530),  which  was  brought 
to  a  successful  conclusion  at  the  end  of  last  summer,  has  been  printed  in  the 
MitUilungen  aus  den  Deutschen  Schutzgebieten  (1908,  No.  4).  It  is  mainly  taken 
up  with  a  description  of  the  itinerary  through  the  distiicts  north  and  cast  of 
Bamenda.  As  in  the  districts  previously  visited,  the  country  here  continues  to 
show  the  succession  of  plateaus  and  step-like  escarpments  so  characteristic  of  this 
colony,  the  geological  formation  consisting  generally  of  a  foundation  of  granite 
overlain  in  places  by  extensive  sheets  of  basalt,  while  laterite  fonns  the  surface  layer 
in  some  parts.  Many  traces  of  recent  volcanic  action  were  also  seen,  including 
cones  and  crater-like  depressions,  the  latter  in  several  cases  occujued  by  lakes, 
some  of  which  were  carefully  sounded.  One  of  the  most  interesting  is  the  greater 
Ndu  lake  (so  called  in  distinction  from  the  lesser  Ndu  lake,  lately  discovered  by 
the  lamented  Captain  Glauning,  by  whose  name  Prof.  Hassert  jiroposes  to  call  it). 
Even  when  using  all  his  line  (086  feet)  Prof.  Hassert  failed  to  find  bottom,  and 
the  lake  is  the  deepest  of  those  sounded  by  him.  It  occupies  part  of  a  hollow  in 
the  granite,  in  which  a  deejier  portion  (a  “Maar”  in  German  phraseology)  has  been 
blown  out  by  explosive  force.  Another  interesting  crater-lake  is  that  of  Mauwe, 
which  was  also  sounded.  It  lies  at  an  elevation  of  7700  feet,  and  a  night  temiiera- 
ture  of  51'''6  Fahr.  w.as  exiierienced  in  its  neighbourhood,  which  is  densely  winded. 
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A  characteristic  feature  in  parts  was  the  succession  of  basin-like  depressions,  con¬ 
nected  by  narrow  valleys,  the  basins  being  of  importance  as  sites  for  native  settle¬ 
ments.  A  good  part  of  the  route  to  Banjo  (the  furthest  point  reached  towards  the 
north-east)  lay  in  the  vicinity  of  a  great  fault-scaq),  by  which  the  higher  plateau  to 
the  north  falls  to  the  wide  area  of  depression  (itself,  however,  fielonging  to  the 
plateau-region  of  the  northern  Kamerun)  drained  by  the  Mbam,  which  imj^rtant 
stream  was  crossed  and  recrossed  during  the  return  march  by  a  more  southerly 
route.  Banjo  forms  a  sultanate  of  Adamaua,  and  its  life  and  activity  presented  a 
marked  contrast  with  the  settlements  in  the  forest  region.  A  good  part  of  the 
return  journey  to  Bainenda  was  over  monotonous  grass-land,  in  which  the  only  trees 
were  in  the  neighbourhood  of  the  villages,  though  some  forest  was  seen.  From  the 
important  town  of  Fumban,  capital  of  the  Bamura  state,  Dr.  llassert  made  an 
excursion  to  the  recent  volcanic  massif  of  Bapit,  which  has  a  distinct  crater  occupied 
by  a  lake. 

Dr.  Chevalier's  New  Expedition  in  West  Africa.— Dr.  Chevalier,  who 
since  the  conclusion  of  his  great  expedition  to  the  upper  Shari  basin,  has  been 
engaged  in  researches  in  the  French  colonies  on  the  Guinea  Coast,  has  once  more 
started  on  a  new  expedition  to  West  Africa.  Writing  to  us  from  on  board  ship  on 
Deccmljer  4  last,  he  statetl  that  he  expected  to  arrive  at  Konakri  the  following  day, 
and  that  his  proposed  route  would  take  him  to  the  sources  of  the  Niger,  through 
the  basin  of  the  Cavalla  and  the  southern  jtarts  of  the  French  Sudan  to  Dahomc. 
Dr.  Chevalier’s  former  excellent  work  leads  us  to  expect  valuable  results  from  this 
mission. 

The  Natural  Regions  of  Africa. — All  who  have  had  to  deal  with  Africa, 
whether  from  an  educational  jHjint  of  view  or  in  regard  merely  to  the  classification 
of  data,  must  have  felt  the  need  of  a  broad  subtlivision  of  the  surface  into  more  or 
less  homogeneous  regions,  a  sulxlivision  rendered  all  the  more  desirable  (and  dilficult 
at  the  same  time)  by  reas(jn  of  the  compact  outline  of  the  continent  and  the  arbitrary 
nature  of  most  of  the  political  lines  of  partition.  Such  an  attempt  has  been  made 
in  some  of  the  text-books  or  general  treatises,  especially  by  Dr.  Hahn  in  the  volume 
on  Africa  in  Sievers’  well-known  series.  But  in  almost  all  cases  it  has  been 
necessary  for  practical  puri)oses  to  .admit  political  as  well  as  strictly  geographical 
considerations,  the  result  l)eing  more  or  less  of  a  compromise.  The  most  systematic 
attempt  yet  made  to  define  a  series  of  natural  regions  for  the  continent  is  that  of 
Dr.  Passarge,  in  Nos.  7  and  8  of  Petermaiins  Mifteiluttgen  for  last  year — an  attempt  for 
which  the  writer’s  wide  i^ersonal  knowledge  of  different  African  regions  renders  him 
particularly  qualified.  The  method  adopted  is  as  follows :  The  natural  subdivision 
of  the  continent  in  regard  to  the  separate  criteria  of  geology,  orography  and  morpho¬ 
logy,  climate,  vegetation,  and  so  forth,  is  first  considered,  and  the  “  geographical  ” 
regions  are  then  worked  out  by  a  skilful  choice  of  the  lines  of  subdivision  which  have 
shown  themselves  of  most  general  application.  As  regards  geology.  Dr.  Passarge  finds 
that  though  Suess’s  grouping  needs  modification  in  detail,  his  broad  subdivision  into 
the  Atlas,  the  Desert  Platform,  and  ISouth  Africa,  still  remains  the  best.  Grographically 
there  are  likewise  three  broad  subdivisions,  which  Dr.  Passarge  would  label  as  High 
Africa,  Low  Africa,  and  Africa  Minor,  the  last  corresponding  to  the  Atlas.  The  con¬ 
trast  between  the  higher  and  lower  sections  is  more  or  less  of  a  commonplace  with 
geographers,  but  the  line  of  division  (which  has,  of  course,  nothing  in  common  with 
the  main  geological  boundary)  may  be  differently  dnawn  by  different  authorities. 
Dr.  Passarge  prefers  to  include  the  Congo  basin,  with  its  Ixjunding  highlands,  under 
the  he.ading  “Low  Africa,”  though  he  recognizes  that  the  line  by  which  this  is 
sepxrated  from  the  higher  region  to  the  south  and  east  is  a  more  or  less  arbitrary 
one.  Ib>th  liigl*  and  Low  Africa  are  in  turn  dividetl  and  suKlivided,  largely  on  the 
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baaib  uf  iitorphulogical  characters.  Thus  the  rift-valley  system  of  Hast  Africa 
diti'ereutiates  it  from  the  North-East  African  and  the  South  African  divisions.  The 
subdivision  into  rirer-systems  is  found  to  have  little  value  for  the  puriwse  in  view, 
though  that  into  the  three  hydrographical  categories  of  permanent  and  jieriodic 
streams  and  dry  watercourses  is  of  more  im]X)rtance.  Climalicall}’,  we  obtain  an 
important  dividing  line  between  the  Sahara  and  the  more  rainy  regions  to  the  south, 
which  has  not  found  expression  in  the  former  systems  of  division.  The  plant  for¬ 
mations,  modes  of  weathering  and  soil  formation,  and  faunal  realms,  show  a  close 
connection  with  the  orographical  and  climatic  regions.  Coming  Anally  to  the 
“  geographical  ”  grouping.  Dr.  I’assarge  takes  the  orographical  features  as  a  basis, 
allowing  weight  to  geological  differences  only  when  they  coincide  with  those  of 
surface  form.  The  three  main  orographical  divisions  are  retained,  climatic  and 
other  factors  being  used  as  helps  in  the  further  subdivision.  Thus  in  the  case  of 
Low  Africa,  we  obtain,  in  addition  to  the  Congo  basin,  three  other  units  of  equal 
rank,  vis.  the  Sahara,  the  Sudan,  and  the  humid  and  forest-clad  belt  uf  Upper 
Guinea.  In  his  second  pa}>er.  Dr.  Passarge  discusses  the  human  geography  of  the 
continent,  tracing  its  relation  to  the  natural  framework  on  which  it  depends.  This 
is  perhaps  the  most  instructive  part  of  the  study,  and  is  in  fact  the  main  justifica¬ 
tion  for  the  labour  bestowetl  on  defining  the  “  natural  ”  regions. 

AMERICA. 

TopographicAl  Surveya  in  Canada. — The  Annual  Ueix>rt  for  1806-7  of 
the  Canadian  Toixjgraphical  Surveys  branch  was  issued  during  lt»08.  Much  of  its 
contents  has  to  do  with  township  and  other  detailed  surveys  of  a  uon-geographical 
character,  but  the  work  of  some  of  the  exploration  survey  p;irties  is  of  more 
interest  from  this  |)«int  of  view.  Three  or  four  special  reiwrts  deal  with  the  countrj’ 
along  and  on  either  side  of  the  line  of  the  Canadian  Northern  Railway  to  Hudson 
bay,  which  was  examineii,  in  different  sections,  by  Messrs.  Stewart,  Moodie, 
McLaggan,  and  Thibaudeau,  with  a  view  to  obtaining  a  knowledge  of  its  general 
character,  soil,  agricultural  and  timber  resources,  minerals,  and  climate,  on  which 
Iioints  a  good  deal  of  interesting  infunuatiou  is  to  be  gleaned,  from  both  the  rei^orts 
and  majis  of  the  surveyors.  South  of  the  Saskatchewan  (which  the  line  crosses  at 
'I'he  Pas),  the  most  valuable  timber  seems  to  be  found  on  the  north-west  side  of  the 
railway  line  along  the  eastern  side  uf  the  I’asquia  hills.  On  the  south-east  side 
a  large  part  of  the  country  iscumiK)seil  entirely  of  muskeg,  with  spruce  and  tamarack 
scrub,  and  in  the  iiortheni  section  the  survey  parly  was  compelled  for  days  together 
to  wade  in  water  to  the  knees.  North  of  the  Saskatchewan,  the  country  as  far  as 
Paint  lake  is  re]x>rted  on  by  Mr.  McLaggan.  Much  of  it  has  been  swept  by  fire, 
though  a  growth  of  young  timber  has  since  come  up.  The  numerous  lakes  and 
rivers  supply  a  ready  means  of  communication  by  canoe,  and  game  and  fish  are 
everywhere  abundant.  The  summer  is  good,  and  there  is  land  suitable  for  agricul¬ 
ture,  while  indications  of  gold,  silver,  iron,  and  limestone  were  seen.  Beyond  Reed 
lake,  ^Ir.  McLiiggan  suggestc'd  as  the  best  route  fur  the  railway  a  line  keeping 
to  the  north-west  side  of  the  Grass  river  to  Paint  lake.  Mr.  Thibaudeau  reiiorts  on 
the  northern  section,  extending  to  Fort  Churchill  on  Hudson  bay,  about  one-third  of 
which  is  marsh.  The  spruce  and  tamarack  of  the  higher  lands  arc  suitable  oidy 
for  fuel  and  jiulpwood,  while  no  minerals  are  to  be  seen.  Whitefish  aliound  in 
all  the  rivers,  and  moose  and  cariboo  occur  in  fair  numbers.  A  diflicult  piece 
of  work  was  done  by  Mr.  Wallace  while  establishing  the  l»ase-liue  from  the  third  to 
the  second  meridian  in  the  Saskatchewan  province,  much  of  the  line  being  through 
muskegs.  It  was  necessiiry  to  fiuunder.for  three  months,  late  in  the  year,  through 
these  half-frozen  swamjjs,  and  to  continue  the  work  during  the  winter  amid  the  deei> 
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>uuw  and  bitter  wiudb  of  the  Pasquia  mouutains,  far  from  supidicb.  Other  rejiorts 
deal  with  tlie  work  among  the  mountains  of  British  Columbia,  the  most  important 
being  that  by  Mr.  Carson  on  the  triangulation  survey  in  the  railway  belt.  Such 
a  survey  has  beeu  much  needed  to  supply  iteriuancnt  reference  points  from  which  to 
commence  all  sorts  of  new  surveys,  the  ditliculty  of  the  country  prohibiting  the 
adoption  here  of  the  elaborate  system  used  in  the  more  level  eastern  provinces.  The 
survey  was  commenceil  in  1889  by  Mr.  Drewry,  but  was  dropped  in  1892,  and  only 
resumed  in  1900  by  Mr.  Carson,  whose  rejwrt  describes  the  establishment  of  a 
number  of  mountain  stations,  and  tie  measurement  of  a  base-line  of  427*88  chains 
(5?,  miles),  along  the  bottom  lauds  of  the  Columbia  river.  It  also  gives  many  details 
on  the  character  and  resources  of  the  country  traversed.  Lastly,  the  general  report 
by  the  Surveyor-General  includes  a  statement  on  the  initiation  and  execution  of 
surveys  in  the  Peace  river  district. 

The  Labrador  Boundary. — For  some  time  a  question  has  beeu  at  issue 
between  the  governments  of  Quebec  and  Newfoundland  regarding  the  true  frontier 
dividing  the  jurisdictions  of  the  two  authorities  in  Labrador.  It  has  lately  reache<l 
a  more  acute  stage  by  reason  of  the  formation  of  a  settlement  at  Kigolette  on 
Hamilton  inlet,  and  the  placing  of  a  customs  oflicer  there  by  the  Newfoundland 
government.  Without  entering  into  the  merits  of  the  question  (which  by  mutual 
agreement  has  been  submitted  for  decision  to  the  Privy  Council),  it  may  be  of  interest 
to  state  the  main  facts  bearing  on  the  dispute,  as  summarized  by  Archbishop  Howley 
in  the  Trausactious  of  the  Royal  Society  of  Canada,  'I’hird  Series,  vol.  1  (Section 
II.,  p.  291).  As  is  generally  the  case  in  such  disputes,  the  decision  is  complicated 
by  the  somewhat  vague  wording  of  the  old  ollicial  documents,  which  are  diflerently 
interpreted  by  the  two  jrarties.  By  the  Letters  Patent  of  1876,  which  were  intendt*d 
to  place  the  oftice  and  jurisdiction  of  the  Governor  and  Commander-in-chief  of  New¬ 
foundland  and  its  dependencies  on  a  i>ermanent  basis,  it  was  ordered  that  the  area 
placed  under  the  authority  of  the  governor  should  include  “  All  the  coast  of 
Labrador  from  the  entrance  to  Hudson’s  Straits,  to  a  lino  to  be  drawn  due  north  and 
south  from  Anse  Sablon  on  the  said  coast  to  the  52nd  degree  of  north  latitude,”  etc. 
This  somewliat  ambiguous  statement  must  be  interpreted,  as  Archbishop  Ilowley 
points  out,  by  a  study  of  earlier  enactments  regarding  the  boundary.  By  the 
proclamation  which  followed  the  Treaty  of  Paris  in  1763,  the  government  of  Quebec 
was  to  be  “  boundeil  on  the  Labrador  coast  by  the  river  St.  John,  and  from  thence 
by  a  line  drawn  from  the  head  of  that  river  ”  to  Lake  Nipissing,  and  so  on.  At  the 
same  time  it  was  provided  that  “  all  that  coast  [of  Labrador]  from  the  river  St. 
Jol.u  to  the  Hudson’s  straights,  together  with  the  islands  of  Anticosti  and  the 
^lagdalen  and  all  smaller  islands”  were  to  be  under  the  authority  of  the  governor  of 
Newfoundland.  After  being  for  a  time  taken  from  Newfoundland  and  given  to 
Quebec,  the  territory  so  described,  with  the  exception  of  the  Magdalen  islands,  was 
re-annexed  to  Newfoundland  by  an  Act  jMissed  in  1809.  In  1825  a  final  change  (as 
regards  the  relations  between  the  two  jurisdictions)  was  made  by  the  addition  to 
Quebec  of  the  area  between  the  St.  John  river  and  a  line  running  northward  from 
Blanc  Sablon  (this  is  said  to  be  the  correct  name  of  the  spot  called  Anse  Sablon  in 
the  Letters  Patent  of  1875)  to  52®  N.  lat.,  together  with  the  island  of  Anticosti. 
The  north-western  frontier  of  Quebec  has  since  been  modifieil  (in  virtue  of  authority 
conferred  by  the  Dominion  Act  of  1867)  by  an  Act  of  1898,  which  extends  the 
Quebec  territory  northward  to  James’  bay  and  the  East  Main  river,  and  continues 
the  boundary-line  eastward  by  Hamilton  river  to  Hamilton  inlet  and  “the  western 
boundary  of  the  territory  under  the  jurisdiction  of  Newfoundland ;  ”  Quebec’s  con¬ 
tention  being  that  the  “  Labrador  coast  ”  placed  under  the  governor  of  Newfound¬ 
land  consisteil  only  of  the  strip  immediately  .adjoining  the  sea.  Newfoundland,  on 
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the  other  hand,  maintains  tlie  term  “  coast  ”  was  intended  to  include  a  certain 
amount  of  hinterland,  and  that  from  the  head  of  the  river  St.  John  to  Hudson 
strait  the  frontier  should  be  drawn  in  a  straight  line.  A  difference  of  oi>mion  alscp 
exists  regarding  the  northward  extension  of  the  coast-line  under  the  jurisdictiosi 
of  Newfoundland,  according  to  the  precise  meaning  assigned  to  “  Hudson’s  straits." 

The  Hicmacs  of  Newfoundland. — A  Colonial  Rejiort  (Miscellaneous,  No.  54) 
by  the  Governor  of  Newfoundland  gives  an  account  of  a  visit  paid  by  him  last  May 
to  the  Micmac  Indians  at  Bay  d’Espoir,  on  the  south  coast  of  the  island.  Hailing 
from  Nova  Scotia,  the  Micmacs,  over  a  century  ago,  enteretl  Newfoundland.  Possessetl 
with  firearms,  and  assisted  by  the  white  man,  they  crushed  out  of  existence  the 
aboriginal  Bcothuks,  who  knew  no  arms  but  bow  and  arrow.  Now  numbering 
23  families  and  131  i»ersons  of  mixed  descent,  including  one  jiure  Micmac,  a  woman 
ninety  years  of  age,  they  are  settled  on  a  reservation  on  the  east  side  of  the  Conne 
arm  of  the  bay.  Of  good  stature  and  strongly  built,  Roman  Catholic,  owning  a 
small  church  and  a  small  school  of  34  children,  oi>en  since  January  17  last,  they 
are  hunters  and  trapjiers,  ignorant  of  agriculture,  seamanship,  and  fishing.  They 
have  to  go  a  score  of  miles  inland  for  caribou,  make  deerskin  boots,  and  smoke 
fish.  They  also  catch  a  few  grouse  and  hares,  which  are  fast  disajipearing.  The 
women  spin  wool  and  knit  stockings.  The  majority  are  in  rass.  Formerly  a 
sawmill,  still  standing  in  the  reservation,  was  workeil,  in  spite  of  Micmac  protests ; 
but  the  trees  that  grew  near  the  water  have  all  been  used  up,  and  none  are  left  for 
them  to  bring  to  the  water.  The  prospects  of  the  settlement  are  far  from  bright, 
yet  the  Micmacs  are  expecttnl  to  continue  a  separate  ethnic  unit  for  several 
generations. 

The  Climate  of  the  State  of  Sao  Paulo,  Brazil.— A  useful  sketch  of  the 
leading  characteristics  of  this  state,  from  the  iwint  of  view  of  climate,  is  given  in  a 
recent  publication  of  the  meteorological  section  of  the  ‘  Directoria  de  Agricultura  ’  of 
the  state  (Ser.  2,  No.  3,  1008).  The  area  is  divided  into  three  climatic  regions — the 
coast,  the  high  serra,  and  the  plateau,  the  last  occupying  by  far  the  greater  part  of 
the  surface.  The  coast  zone  naturally  experiences  small  variations  of  temperature, 
while  evaporation  and  precipitation  are  both  considerable,  the  sea  winds  supplying 
abundant  moisture.  The  annual  rainfall  sometimes  exceeils  2000  mm.  (79  inches), 
while  the  mean  annual  temjierature  of  21“'5  C.  (70°‘7  Fahr.)  places  this  area  in  the 
category  of  the  warm  temperate  regions.  The  high  serra  embraces  the  luxuriantly 
wooded  sloiies  and  summit  region  of  the  Serra  do  Mar,  which  has  a  still  greater 
annual  rainfall  than  the  coast  zone,  the  moist  currents  of  air  lieing  greatly  coolul  as 
they  ascend  the  steep  sides  of  the  mountains.  It  amounts,  in  places,  to  almost  DK) 
inches.  'The  average  of  sixteen  years’  observations  gives  a  mean  teiniierature,  at  262.') 
feet,  of  18°  C.,  or  64°’4  Fahr.  The  degree  of  cloudiness  is  a  high  one,  and  frost  and 
mist  are  common,  the  cold  tieing  too  great  for  the  growth  of  cofl'ee.  The  interior 
plateau  is  economically  the  most  imiortant  part  of  the  state.  It  contains  the  greater 
number  of  the  towns,  and  ofl'ers  the  chief  agricultural  resources.  The  climate  is 
liarticularly  agreeable  and  suited  for  the  residence  of  Europeans,  the  clearness  of  the 
sky  increasing,  and  the  relative  humidity  diminishing,  in  projiortion  as  one  recedes 
from  the  coast.  Broadly  speaking,  the  chief  rains  fall  in  the  summer,  while  the 
winter  is  generally  clear  and  calm.  The  improvements  at  the  cajiital  in  the  way  of 
drainage,  etc.,  have  brought  alxiut  a  sensible  diminution  of  the  relative  humidity 
within  recent  years.  A  comixirison  of  the  climate  with  that  of  places  within  the 
north  temperate  zone  in  the  old  world  shows  that  though  many  degrees  nearer  the 
equator,  the  mean  annual  temi>eraturc  of  the  capital  (17°’7  C.,  or  63°‘8  Fahr.)  is  very 
near  that  of  Palermo,  thougli  the  difference  between  the  wannest  and  coldest  months 
is  much  less  (5°'3  C.  instead  of  14°). 
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AUSTRALASIA  AND  PACIFIC  ISLANDS. 

The  Dammkohler-Frohlich  Expedition  in  German  New  Guinea.— For 

some  years  past  the  energies  of  the  Germans  in  New  Guinea  have  been  devoted 
rather  to  the  development  of  the  better-known  parts  of  their  possession  than  to  the 
exploration  of  new  ground.  The  expedition  carried  out  in  1907  by  Herm  Dammkohler 
and  FriJhlich  seems,  however,  to  mark  a  new  departure,  and,  while  itself  by  no 
i  means  unfruitful  in  results,  may  be  exjiected  to  stimulate  further  enterprise  of  the 
same  character.  Herr  Frohlich  (an  exiiert  surveyor)  was  in  charge  of  an  expedition 
to  the  neighbourhood  of  the  Markham  river,  the  important  stream  which  debouches 
into  Huon  gulf;  and  finding  that  Herr  Dammkohler,  an  exiierienced  explorer  of 
German  New  Guinea,  wiis  at  the  same  time  planning  an  adv.ance  into  the  interior 
.  from  the  same  locality,  he  decided  to  join  forces  with  him.  The  natives  on  the 
coiist  to  the  north  of  the  Markham  were  found  to  have  abandoned  their  villages  in 
i  consequence  of  raids  from  the  interior  jieoples,  and  this  somewhat  liampered  the 

jireparations  for  the  start ;  but  a  party  of  fifteen  porters,  belonging  to  a  variety  of 
different  tribes,  was  at  last  organized.  The  route  led  first  up  the  small  Bumbu 
i  river,  and  afterwards  skirted  tlie  northern  etlge  of  the  lowlying  grassy  plain  of  the 
Markham,  occasionally  ascending  some  of  the  spurs  of  the  Rawlinson  range,  from 
1  which  views  over  the  country  ahead  were  obtained.  At  first  such  natives  as  were 
seen  kept  their  distance ;  hut  on  reaching  a  more  inhabited  area  they  assumed  a 
threatening  attitude,  and  for  a  couple  of  days  the  explorers  were  surrounded  by 
t  suspicious  crowds,  though  serious  hostilities  were  fortunately  avoided.  On  turning 

\  an  angle  of  the  northern  hills  a  pleasing  confirmation  was  obtaineil  of  Herr  Damm- 

I  kllhler's  view  that  the  plain  would  be  found  to  extend  inland  towards  that  of  the 

'  upper  Ramu  (the  great  river  explored  by  Dr.  Lauterbach  in  the  nineties  of  last 

I  century),  with  no  intervening  barrier  of  mountains.  After  crossing  many  streams 

I  descending  from  the  Rawlinson  range  towards  the  Markham,  the  headstream  of  the 

latter  was  itself  crossed.  It  was  a  large  river,  some  500  yards  in  width.  'Jlie  plain 
beyond  was  thickly  jieopled  with  friendly  natives,  who,  like  the  hostile  tribe  previously 
met  with,  were  of  exceptionally  fine  physique.  They  had  never  before  come  into 
contact  with  white  men,  and  were  still  living  in  the  Stone  Age,  being  quite  at  a  loss 
how  to  use  the  knives  presented  to  them.  The  plain  was  thickly  covered  with 
coconut  groves,  but  w’.as  otherwise  grass-clad,  jiossibly  owing  to  the  constant  grass- 
burnings,  which  may  have  destroyeil  a  former  forest.  The  divide  towards  the  Raiun 
was  crossed  at  an  altitude  of  about  1300  feet,  and  after  reaching  the  junction  of  the 
two  chief  headstreams  of  that  river  (the  more  northern  of  which  descends  from  the 
Finisterre  range),  the  expedition  took  a  more  northerly  course  for  Astrolabe  bay. 
A  rugged  mountainous  country  was  crossed,  through  which  the  only  ]>ath  was 
frequently  in  the  narrow  beds  of  the  torrents,  and,  after  crossing  the  divide  and 
striking  the  Kalienau  river,  the  party  eventually  reached  the  station  of  Konstantin- 
hafcn,  on  Astrolalie  bay.  In  the  mountainous  tract  friendly  natives  of  relatively 
small  stature  were  met  with.  The  views  to  the  south  obtained  during  the  journey 
gave  no  indication  of  a  break  between  the  Kratke  and  Bismarck  ranges  of  our  majrs, 
the  mountains  api)earing  to  fonn  an  unbroken  wall  beyond  the  plains  of  the  ^lark- 
ham  and  Ramu.  Herr  Frohlich  (who  describes  the  expedition  in  the  Mitt,  am  den 
Deutschen  Schutzgebitten,  1908,  No.  4)  thinks  that  the  route  opened  by  it  will 
1  supply  the  best  line  of  approach  to  the  unexplored  country  in  that  direction.  He 
also  dwells  on  the  economic  imix>rtancc  of  the  interior  plains,  which,  he  says,  are 
drier  and  healthier  than  the  coast  regions.  It  was  only  rarely  that  mosquitoes  gave 
any  trouble  during  the  journey. 

The  Sapper-Friederioi  ^pedition  in  the  Bismarck  Archipelago.— This 
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esi)edition  was  referred  to  in  the  Journal  for  December  last  (p.  G24).  A  further 
report  from  Dr.  Friederici  (who  did  not  return  to  Europe  with  Dr.  Sapper)  has  since 
been  received  in  Germany  (Deuts.  Kclonidlhlatt,  February  1,  1909),  describing  that 
traveller’s  attempt  to  cross  the  northern  i)art  of  New  Pomerania  (New  Britain)  from 
coast  to  coast.  From  Herbertshohe  he  took  passage  in  a  small  sailing  vessel  to 
Open  bay  on  the  west  side  of  the  Gazelle  peninsula,  but  was  much  delayed,  and 
found  his  supplies  depleted  before  being  able  to  push  far  inland.  Having  reached  a 
palisaded  village  of  a  section  of  the  Raining  people  (who  have  hitherto  had  little 
intercourse  with  white  men),  he  was  told  that  there  was!  absolutely  no  route  to  the 
east  coast,  and  as  it  would  have  been  hazardous  to  attempt  to  cut  a  way  through 
the  uninhabited  bush,  he  was  forced  to  give  up  his  project.  He  was  able  to  glean 
some  ethnological  information,  and  took  ninety-one  measurements  of  the  Raining 
people,  including  their  chief,  Kambule,  who  is  only  4  feet  8^  inches  in  height. 
Dr.  Friederici  draws  a  sharp  contrast  between  travel  in  New  Mecklenburg  and  New 
Pomerania,  all  of  the  latter  at  any  distance  from  Herhertshdhe  being  an  unknown 
wilderness.  He  is  expected  to  arrive  in  Germany  during  March. 

OEHERAL. 

Father  Yvei  d'Evreuz. — The  Journal  de.  la  Societt  det  AtniricanUtes  de 
Paris,  New  Series,  vol.  6,  No.  2,  contains  a  short  notice  (since  published  separately) 
by  Gabriel  Marcel,  of  the  “  Apostle  ”  of  the  Tupinambas,  well  known  by  his 
‘  Voyage  dans  le  nord  du  Br4sil  fait  durant  les  Ann&s  1613  et  1614.’  M.  Marcel’s 
article  sert'es  a  useful  purpose  in  bringing  together  the  few  known  particulars  of  the 
missionary’s  life,  to  be  gathered  from  F.  Denis’s  edition  (1864)  of  the  ‘Voyage,’  from 
a  small  and  little-known  tract  by  Dr.  Semelaigne  (‘  Le  P.  Yves  d’Evreux  ou  Essai 
de  CJolonisation  au  Rresil.’  etc.)  published  in  1887,  and  from  a  notice,  by  Pire  E. 
d’Aleneon,  published  in  1894,  on  the  ‘  Convent  des  Capucins  d’Evreux.’  The  follow¬ 
ing  few  items  comprise  all  the  indications  of  Yves’  life  down  to  the  assumption  of 
his  mission  in  Brazil.  Dr.  Semelaigne  first  discovered  the  missionary’s  family  name 
engiaved  on  a  slab  in  the  wall  of  the  church  of  Normauville,  in  the  arrondissement 
of  Evreux,  where  the  remains  of  Yves  and  his  father  rest.  A  longish  inscription 
gives  the  name  of  Simon  Michellet  as  common  to  both.  Both  founded  obits,  and 
in  order  to  their  discharge  bequeathed  to  the  church  three  specified  pieces  of  land. 
If  not  bom  in  Normanville,  the  missionary  must  have  at  least  belonged  to  the 
diocese  of  Evreux.  His  birthplace  is  not  more  explicitly  indicated  in  a  manuscript 
of  the  Bibl.  Mazarine  cited  hy  d’AIen9on.  The  year  1577,  assigned  by  Denis  as 
that  of  the  missionary’s  birth,  is  adopted  hy  Marcel,  in  lack  of  any  evidence  tending 
to  its  correction.  The  ‘  Voyage’  informs  us  how  he  was  well  instructed  in  Latin, 
Greek,  and  Hebrew,  and  made  his  novitiate  in  the  Capuchins’  convent  of  Rouen. 
To  the  renown  enjoyed  by  the  Capuchins  for  effecting  the  conversion  of  Count  dc 
Bouchage  and  the  abjuration  of  Archange  de  Vernbroke  is  imputed  the  fact  that  the 
Queen-Regent  addressed  a  letter  to  the  Capuchins  of  Paris,  asking  for  four  mission¬ 
aries  for  the  island  of  Maranhao.  to  accom^mny  an  expedition  for  the  colonization  of 
the  north  of  Brazil.  Among  the  four  selected  was  Yves,  to  whom  the  direction  of 
the  missions  was  confided.  The  little  fleet  set  sail  on  March  19,  1612,  but  ill  health 
compelled  Y^ves  to  return  to  France  in  1614. 
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Wilfred  Hadleston,  F.R.S. 

^  By  the  death  of  Wilfred  Hudleston  the  Society  has  loft  a  Fellow  of  considerable 

j  experience  as  a  traveller  and  of  great  eminence  as  a  geologist.  He  was  the  eldest 

son  of  John  Simpson,  m.d.,  of  Knaresborough  (who  married  Elizabeth  Ward,  heiress 
f  of  the  Hudlestons  of  Cumberland),  but  he  assumed  the  name  of  Hudleston  in 

I  18C7.  Born  in  1828,  he  was  educated  at  St.  Peter’s  College,  York,  at  Uppingham, 

ji  and  at  St.  John’s  College,  Cambridge.  In  18.50  he  graduated  B.A.,  and  in  18r>;i 

Iwas  called  to  the  Bar,  but  he  never  practised.  He  married,  in  1890,  Rose  ^latilda, 
second  daughter  of  the  late  William  Heywood  Benson,  who  survives  him. 

As  a  young  man,  Hudleston’s  interests  lay  chiefly  in  ornithology,  in  the  pursuit 
I  of  which  he  went  to  Lapland  in  company  with  Prof.  Alfred  Newton  and  Mr.  John 

Wolley.  Subsequently  he  visited  Algeria,  Greece,  and  Turkey  with  the  same 

(object,  always,  however,  with  a  keen  eye  for  the  geological  features  of  the  regions 
he  traversed.  After  attending  a  course  of  chemistry  at  Edinburgh  and  three 
sessions  at  the  Royal  College  of  Chemistry  in  London,  he  made  the  acquaintance  of 
Prof.  John  Morris,  under  whose  influence  geology  became  the  principal  study  of  his 
life.  In  1867  he  was  electeti  a  Fellow  of  the  Geological  Society  of  London,  and  in 
i  1871  joined  the  Geologists’  Association. 

j  Then,  as  now,  the  excursions  organized  by  the  Association  gave  geologists  the 

'  opportunity  of  examining  the  most  interesting  sections  in  the  country  under  the 
ablest  guidance.  Hudleston  not  only  took  advantage  of  these  opportunities,  but, 
becoming  secretary  in  1874,  himself  organized  the  excursions  and  prepared  reports 
uixjn  them,  some  of  which  still  constitute  classic  geological  literature.  In  1881  he 
was  elected  President,  and  to  the  day  of  his  deatli  maintained  his  interest  in  the 
Association,  in  connection  with  which  so  much  of  his  scientific  work  had  been  done. 

In  1884  he  was  elected  a  Fellow  of  the  Royal  Society  of  London.  From  1886 
to  1890  he  served  as  one  of  the  secretaries  of  the  Geological  Society  of  London,  and 
in  1892  succeeded  Sir  Archibald  Geikie  as  President.  Three  years  later  the  Council 
awarded  to  him  the  highest  honour  it  was  in  their  power  to  bestow,  the  Wollaston 
Metlal.  He  himself  was  frequently  a  member  of  the  Council,  and,  in  fact,  was  a 
member  at  the  time  of  his  death. 

lie  was  connected  with  several  other  scientific  societies.  The  Devonshire 
Association  for  the  advancement  of  Science,  Literature,  and  Art,  and  the  Yorkshire 
Naturalists’  Union,  both  selected  him  as  President,  and  in  1898  he  presided  over  the 
geological  section  of  the  British  Association  at  Bristol.  He  was  elected  to  the  Royal 
Geographical  Society  in  1871,  and  has  served  on  the  Council. 

In  the  long  list  of  papers  by  which  Hudleston  has  enriched  geological  literature 
those  by  which  he  is  best  known  are  probably  his  memoir  on  the  Corallian  Rocks  of 
England,  written  in  collaboration  with  the  late  Prof.  J.  F.  Blake,  and  his  Monograph 
on  the  Inferior  Oolite  Gasterojwda,  which  was  published  by  the  Palaeontographical 
Society.  For  the  purjioses  of  the  latter  work  he  himself  collected,  or  caused  to  be 
collected,  fossils  from  all  occurrences  of  those  rocks  in  the  country,  verifying  with  the 
utmost  care  the  exact  horizon  on  which  every  specimen  was  found.  These  and 
other  collections  which  he  acquired  are  admirably  arranged  in  a  museum  in  his  house 
in  London.  The  work  he  devoted  to  them  had  rendered  him  one  of  the  greatest 
living  authorities  in  the  country  on  Oolitic  mollusca,  and  enabled  him  to  write  an 
able  criticism  on  the  view  put  forward  by  Mr.  J.  E.  S.  Moore,  that  the  gasteropoda  of 
Lake  Tanganyika  may  be  regarded  as  descendants  of  Inferior  0)lite  forms.  This  led 


336 


OBIirARY. 


him  further  to  discuss  the  continental  features,  with  the  result  that  he  produced  oue 
of  the  ablest  treatises  on  the  physiography  of  that  i>art  of  Africa  which  wc  possess. 
He  extended  his  researches  intu  Palestine  also.*  Shortly  before  his  death  he  was 
engaged  in  sorting  out  the  Dorset  specimens  in  his  collection  with  a  view  to  presenting 
them  to  the  Dorset  County  Museum. 

On  January  29,  1909,  he  died  suddenly,  having  retained  his  alertness  and 
acuteness  of  judgment  up  to  the  last  moment.  Held  in  the  highest  esteem  by  all 
who  had  come  into  contact  with  him  during  his  long  life,  at  the  same  time  his 
tenacity  of  opinion  and  uncompromising  expression  of  it  comiielled  respect.  He  never 
six)ke  an  idle  word  nor  formetl  an  ill-considered  conclusion.  A  formidable  opponent 
in  scientific  controversy,  he  was  the  staunchest  of  friends,  and  he  leaves  a  gap  which 
will  not  easily  lie  filletl. 

A.  S. 


J.  B.  Ba  Fief. 

We  record  with  much  regret  the  death,  in  his  eightieth  year,  of  our  Honorarj’ 
(Corresponding  Member,  Prof.  J.  Du  Fief,  the  able  and  zealous  secretary  of  the 
Royal  Belgian  Geographical  Society  of  Brussels,  with  which  his  name  had  been 
associated  since  its  foundation  in  1876.  He  had  been  in  failing  health  for  some 
time,  and  his  death,  which  took  place  on  December  13,  1998,  was  not  unexpected, 
though  he  had  clung  gallantly  to  his  work  almost  to  the  last.  Some  account  of 
his  life  may  be  gathered  from  the  report  of  discourses  pronounced  in  his  honour 
at  his  funeral,  given  in  the  Bulletin  of  the  society  with  which  he  was  so  long 
connected  (1908,  No.  5). 

Bom  at  Chercq,  near  Toumai,  in  1829,  he  acquitted  himself  with  distinction  in 
his  studies  at  Namur,  and  soon  entered  ujion  the  profession  of  teacher,  occupying 
the  chairs  of  geography  at  Toumai,  Hasselt,  Antwerp,  and  Brussels.  He  published 
various  works  connected  with  geographical  education,  including  an  atlas  of  modern 
and  historical  geography,  and  a  relief  map  of  Belgium.  In  later  years  he  brought 
out  a  map  of  the  Congo  Independent  State  on  the  scale  of  1 : 2,000,0(X).  But  it 
is  for  the  share  which  he  took  in  the  foundation  of  the  Royal  Belgian  Geographical 
Society,  and  for  his  untiring  efforts  in  its  behalf,  that  he  will  chiefly  be  remem¬ 
bered.  The  final  impetus  towards  the  formation  of  such  a  society  was  given 
during  the  Paris  meeting  of  the  International  Geographical  Congress  in  1875,  Du 
Fief  undertaking  the  practical  steps  to  carry  the  idea  into  execution.  Such  ardour 
did  he  throw  into  the  task  that  the  new  society  came  into  existence  in  August, 
1876,  600  members  having  already  been  enrolled  when  the  inaugural  meeting  took 
place  at  Brussels.  Du  Fief  held  the  oflfice  of  General  Secretary  from  the  first,  and 
through  the  next  thirty  years  may  be  said  to  have  been  the  mainspring  of  all  its 
activities.  When,  in  1894,  De  Gerlache  set  on  foot  his  scheme  for  a  Belgian 
Antarctic  Expedition,  it  was  only  when  he  had  secured  the  active  co-oiieration 
of  Du  Fief  that  difficulties  began  to  be  vanquished ;  and  when  the  voyage  had  been 
decided  on,  it  was  largely  to  his  untiring  efforts  that  its  successful  organization 
was  due.  He  represented  his  society  at  many  meetings  of  geographers  abroad 
(including  the  London  meeting  of  the  International  Geographical  Congress  in  1895), 
and  at  the  society’s  jubilee  in  1901  he  was  justly  regarded  as  the  central  figure 
in  the  celebration.  He  had  been  an  Hon.  Corresponding  Member  of  our  Society 
since  1887.  _ 

*  A  oom]iletc  list  of  his  works  up  to  the  year  1904  will  be  found  in  the  Geological 
Miigatine  for  1901,  p.  43G.  To  the  article,  of  which  that  list  forms  part,  we  are  indcbtcil 
for  much  of  the  information  on  which  this  notice  is  founded. 


MEETINGS  OF  ROYAL  GEOGRAPniCAL  SOCIETY,  SESSION  1908-1909.  337 

Ernest  Favenc- 

Mr.  Ernest  Favenc,  the  announcement  of  whose  deatli  has  just  reached  us  from 
Australia,  was  known  for  several  successful  exploratory  journeys  in  various  jiarts  of 
that  continent,  but  still  1)etter  perhaps  as  the  author  of  a  carefully  compiled  history 
of  Australian  exploration,  ba.sed  on  the  most  authentic  records  available  at  the  time 
of  its  publication  (1888).  Though  he  had  contributed  a  paper  to  our  Proceedings 
as  far  back  as  1889,  it  was  only  towards  the  end  of  last  year  that  he  became  a 
candidate  for  election  as  a  Fellow.  His  election  took  place  on  November  16  last, 
but  his  death  occurred  before  the  intimation  of  it  had  reacheil  Australia,  so  that  he 
was  never  aware  of  it  himself. 

Mr.  Favenc’s  first  journey  of  exploration  was  made  in  1878-79.  It  was  known 
as  the  Queenslander  Trans-continental  Exiietlition,  having  l)een  organized  through 
the  initiative  of  that  newsjiaper,  with  a  view  to  examining  the  country  along  the  line 
of  a  proposed  railway  to  Port  Darwin,  which  in  i)art  passed  through  unexploretl 
country.  The  starting-point  was  Blackall,  then  the  most  advanceil  settlement  in 
the  interior  of  Queensland,  a  little  west  of  the  Great  Dividing  range.  Thence  the 
exiteilition  made  its  way  in  a  west-north-westerly  direction,  crossing  the  Queensland 
frontier  into  the  Northern  Territory,  and  finally  striking  the  overland  telegraph  line 
at  Powell’s  creek.  Some  new  ground  was  broken  and  various  creeks  were  discovered 
in  about  19'’  S.,  while  the  expedition  brought  to  light  a  considerable  extent  of 
f>astoral  country  which  has  since  been  settled.  In  1882-83  he  carried  out  some 
further  explorations  between  the  telegraph  line,  the  Queensland  border,  and  the  Gulf 
of  Carpentaria,  especially  in  the  basin  of  the  Macarthur  river,  where  some  good  land 
w.as  found.  In  1888  his  exploring  energies  were  directed  to  quite  another  part  of 
Australia,  that  watered  by  the  Gascoyne  and  Ashburton  rivers  in  Western  Australia. 
On  an  ex|iedition  which  left  Champion  bay  in  March  of  that  year  he  w.asaccumpanie<l 
by  Mr.  W.  R.  Cuthbertson  as  surveyor,  and  some  good  geographical  work  was 
accomplished,  especially  in  the  upper  basin  of  the  Ashburton,  several  previously 
unknown  tributaries  of  which  were  brought  to  light.  The  country  through  which 
they  flowed  was  described  by  the  explorer  as  magnificent  pastoral  country  likely  to 
become  valuable  sheep-runs  (see  Proc.  ll.G.S,,  1889,  pp.  492-496). 

In  addition  to  the  book  above  mentioned  (which  was  brought  out  under  the 
auspices  of  the  Governments  of  the  Australian  colonies),  Mr.  Favenc  was  the  author 
(besides  minor  writings)  of  a  work  entitled  ‘  Western  Austral!  i:  its  Past  History,  its 
Present  Trade  and  Resources,  etc.,’  published  at  Sydney  in  1887.  Only  last  summer 
he  had  once  more  dialt  with  the  history  of  Australian  exploration  in  a  work  published 
under  the  title,  ‘  'I'he  Explorers  of  Australia  and  their  Life  Work.’ 
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RESEARCH  DEPARTMENT. 

January  21,  1909. — Dr.  A.  Strahax,  Chairman,  in  the  Chair. 
“Geographical  Distribution  of  Rainfall  in  Wales.”  By  S.  B.  Williams. 

January  20,  1909. — Dr.  A.  Strahax,  Chairman,  in  the  Chair. 
“Scheme  for  a  Sledge  Exi^edition  across  the  North  Polar  Area  during  the 
Winter.”  By  A.  H.  Harrison. 

No.  III. — March,  1909.]  2  .v 
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Seventh  Meeting,  January  25,  19oft. — Major  Lioxard  Darwin, 
President,  in  the  Chair. 

Elections. — Lieut.-Colonel  Colin  Poicyx  Campbell:  Captain  the  Hon.  (J.  II. 
Douglas- Pennant  (late  Grenadier  Guards');  John  Fletcher  Iluirorth;  William 
Hariry  Hildreth;  Itev.  Isaac  Levinson;  Hector  Itumfiird;  Louis  G.  Schtesinger ; 
Captain  H.  S.  P.  Simon  ;  Captain  W.  J.  Stomm  ;  Leslie  Alfred  Edward  Swtnney  ; 
Captain  It.  Walker,  R.E. 

The  paj>er  read  was : — 

“A  pro|)OBed  North  Polar  Exjiedition.’’  liy  Captain  Roald  Amundsen, 


Eighth  Meeting  (Special  in  the  Queen's  Hall),  February  Hth,  1909. — 
Major  Lkosard  Darwin,  President,  in  the  Chair. 

Elections. — Alan  Henry  Brodrick ;  Stuart  Donnithome ;  Henry  P.  M.  Finkler  ; 
Frank  George  Fisher;  t'aptain  A.  W.  Jennings-Iiramley ;  J.  It.  Kerby ;  J.  M. 
Kerr;  Hon.  Francis  Lindley ;  Captain  Charles  Elmhurst  I.uard,  D.S.O. ;  Oliver 
H.  M'Cowen  ;  William  James  White  Sirol ;  A.  IP.  Ferris  Taylor;  Fritz  Ziminern. 

HoNOR.\RT  CoRREsrONDING  Mf.MBEII. 

Dr.  Silva  Telles,  Secretary  of  the  Lisbon  tleographical  Society. 

The  pajter  read  was  : — 

“  My  Recent  Exiiedition  in  Tiliet.”  By  Dr.  Sven  Uedin. 
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Additions  to  the  Library. 


By  EDWARD  HEAWOOD,  M.A..  Librarian,  R.G.S. 

The  following  abbreviations  of  nouns  and  the  ailjectives  derived  from  them  arc 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  as  a  rule  written  in  full : — 


A.  =  Aca<lcmy,  Academic,  Akademic. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals,  .Annates,  .Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 

Col.  =  Colonies. 

Com.  =  Commerce. 

C. K.  =  Comptes  Kendus. 

E.  =  Erdkunde. 

G.  =  Geography,  GTOgraphie,  Geografia. 
ties.  =  Gesellbchaft. 

I.  =  Institute,  Institution. 

Iz.  =  Izvestiya. 

,1.  =  Journal. 

Jb.  =  .Tahrbuch. 

k.k.  =  kairerlich  und  kdniglich. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Aleiii.  (Mem.)  =  Memoirs.  Memoires. 
Met.  (met)  =  Meteorological. 

P.  =  Proceedings. 

It.  =  Royal. 

Rev.  (Riv.)  =  Review,  Revue,  Rivista. 
S.  =  Society,  Soci^te,  Selskab. 

'  Sc.  =  Sciencefs). 

Sitzb.  =  Sitzungsbericht. 
i  T.  =  Transactions. 

I  Ts.  =  Tijdschrift,  Tidskrift. 

I  V.  =  Ve^■in. 

I  Verb.  =  Verhandlungen. 

I  W.  =  Wisscnschaft,  and  compounds 
,  Z.  =  Zeitschrift. 

'  Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  oetaro,  quarto,  etc.,  the  size  of  books  in 
th<‘  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half  inch.  The  size  of  the  Journal  is  10  X  6J. 

A  selection  of  the  works  in  this  list  will  he  noticed  elsewhere  in  the  “  Journal.’* 
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Alpi  -  Phytogeographj.  Schenck. 

Vegetutionihildi  r  ( Kai-Kteii,  etc.)  6  (1908) :  Vlatm  25-:!6. 

Alpine  Vegetation.  Von  Dr.  Heinrieli  Solieiick.  Illuttriition". 

Auitria  -Bohemia.  .V.  LI-.  G.  Get.  Wien  51  (1908):  101-204,  Sellner. 

tieoniorphologiticlic  Studieu  und  Beobnohtungen  auB  dcni  sudlichcn  Biiliinerwalde. 

Von  Dr.  Alois  Sellner. 

Aoitria  Cartography.  M.  k.k.  G.  Get.  lFie«  51  (1908):  149-100.  Pencker. 

Der  iiaterreichische  Topograph  Johann  ('hriatoph  Muller  (1073-1721)  und  die 
vaterlandiache  Kartogrupliie.  Von  Dr.  Karl  I’eucker. 

Auitria -Kar»t.  GJ-^hh  94  (1908):  297-301.  Perks. 

Zur  llydrographie  deg  istrigchcn  KargteB.  Von  G.  And.  I’erks. 

Austria  -Surveys.  .V.  k.k.  MilMrg.  I.,  HVen  27  (1907):  47-81.  - 

Die  Fortaetzung  des  I’niziiiiongnivellements.  ausgefflhrt  in  den  Jnliren  1901  his 
1907. 

Balkan  Peninsula  Phytogeography.  iV/ermaans  .17.  54  (1908) :  195-209,  Adamovic. 

Die  VcgetatioiiBBtufen  der  Itulkanlander.  A'on  Prof.  Dr,  L.  Adamovi<5.  J/ap<<. 
Switserland.  Knapp  and  others. 

(ieogru])hisehes  I,e.\ikou  der  Sehweiz:  init  deni  ItcistuiKle  der  Geograjihisehen 
(ieBellsehaft  zu  Ncucnhurg  heraiiBgegelien  iinter  der  Leitnng  von  (  harles  Knapp, 
Maurice  llorel,  und  V.  Attinger.  Deiitsehe  Ausgalie,  l)c-!Orgt  von  lleinrieh 
Ilriinner.  V,  Band:  Sehweiz-Tavetseh.  Nenenburg:  Gebiiider  Attinger,  190s. 
Size  11  X  7.4,  pp.  iv.  und  768.  Mail*,  I’Utnt,  nnd  Illustration*.  1‘rtnuteil  by  Dr.  77. 
Brunner. 

United  Eiingdom  Cartography.  Fordham. 

Notes  on  the  cartography  of  the  eonnties  of  Etigliml  nnd  Wal'."!.  By  Herbert 
tleorge  Fordl.ani.  Hertford,  I90S.  Stephen  Atisiin  &  Sons.  Size  8.t  x  •‘•4,  pp.  12. 

1' resented  by  the  Author. 

Interesting  notes  on  the  history  of  English  county  inapg. 

United  Kingdom  Cornwall.  Macalister. 

(ieologieal  a8|)ect  of  the  lodes  of  Cornwall.  By  Itonald  A.  Macalister.  (Reprinted 
from  Economic  Geology,  vol.  3,  No.  July-.Vugust,  1908.)  Size  10  X  7,  pp.  363- 
380  Sketch  nuip. 

United  Kingdom— Ireland.  Inglis. 

The  “  Contour”  Road  Book  of  Ireland.  A  si-ries  of  elevation  plans  of  the  roads,  witli 
nieasureinents  nnd  descriptive  letU-rpreas.  Frtmi  sjx-cial  surveys  by  Hnrry  R.  E. 
Inglis.  Edinburgh:  Gall  &  Inglis,  1908.  Size  6  x  34,  pp.  .\vi.,  25*;,  and  Bi.  .17, tp 
itiid  Sections.  I'retented  by  the  rublithert. 

United  Kingdom  -London.  - 

Report  from  the  joint  sedect  committee  of  the  House  of  Lords  and  tlie  Hons»*  of 
Commons  on  the  Port  of  London  Bill;  together  with  the  proi-eedings  of  the  eom- 
mittce,  minutes  of  evidence,  and  up|>endicts.  London:  IVyman  A  Sons,  1908. 
Size  13  X  8.4,  pp.  xxviii.  and  686.  I'rice  os.  Id. 

United  Kingdom— Scotland.  Harker  and  Barrow 

Memoirs  of  the  (Ieologieal  Survey:  Scotland.  The  geology  of  the  .small  isles  of 
InvemesB-Bhire  (Rum,  Canna,  Eigg.  5Iuek,  etc.)  By  Alfrcl  Harker;  with  contribu¬ 
tions  by  G.  Borrow.  Glasgow.  190S.  Size  1*.4  x  6,  pp.  x.  and  210.  Sketeh-mups, 
Sections,  and  Illustrations. 

United  Kingdom— Scotland.  Geological  May.  b  (XdOX) :  396  408.  Hickling. 

The  Old  Red  Sandstone  of  Forfarshire.  Upi)er  und  Lower.  By  Gts,rge  Hickling. 
.'^ketch-maps  and  Illuslrations. 

United  Kingdom  Scotland.  Scottish  G.  .May.  24  (V.HI8):  4V.>-i64.  Richardson. 

The  influence  of  the  natural  features  and  gtsdogyof  Scotland  on  the  Scottish  pe^ople. 
By  Ralph  Richardson. 

United  Kingdom  Scotland.  T.R.S.  Edinburyh  4Hl\)in-8):  1-32.  Kendall  and  Bailey. 
The  Glaciation  of  East  Lothian  south  of  the  (iarleton  hills.  By  Professor  P.  F. 
Kenrlall  and  Mr.  E.  B.  Bailey.  Map,  I llustrations.  and  Diagram*. 
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ASIA 

Ceylon.  Ledhibe;  Af^/n.  5.6.  47  (1908):  1-32.  Santsin. 

Unsore  vierte  (Paul  und  Fritz  Sarasin's)  Forgcliungsreisc  nach  Ceylon  und  die 
Steinzeit  der  Weddas.  Von  Ur.  Fritz  Suraiiin. 

China.  - 

China.  Report  for  the  year  1907  on  the  Trade  and  Conimerce  of  thi;  dititriet  of 
Chinan  Fu.  Diplomatic  and  Consular  Report,  Annual  Series,  No.  41.'>9  (1908). 
Size  91  X  6,  pp.  24.  Sketeh-mapt.  1‘rice  5)1. 

China  -Yangtze  Valley.  - 

China.  Report  on  the  Physical,  Commercial,  Social,  und  General  conditions  of 
Ichaiig  and  neighbourhood.  Diplomatic  and  Consular  Reports.  Miscellaneous 
Series,  No.  071,  1908.  Size  91  X  0,  pp.  24.  Sb-teh-map.  Price  ‘id. 

(Hiinese  Empire.  Kotloff. 

Mongolia  und  Kam.  Works  of  the  Imi)erial  Russian  Geographical  Society’s 
Expe<lition  during  1899-P.K)1,  under  the  command  of  P.  K.  Kozloff.  Vol.  7, 
Arthro|)oda.  Part  i.  St.  Petersburg,  1908.  Size  12J  X  9,  pp.  1-150.  /Him- 
Iratiotui.  Pre*etited  by  the  Imperitd  Ruuian  Geogrnphitxd  Society. 

Philippine  Islands  -  Minerals.  Smith. 

The  Bureau  of  Science,  hlanila.  The  mineral  resources  of  the  Phili|>pine  islands. 
With  a  statement  of  tite  production  of  commercial  mineral  prmlucts  during  the 
year  1907.  I8sue<l  by  Warren  D.  Smith.  Manila,  1908.  Size  10.1  x  71,  pp.  40. 
Map*  and  llluttratiotu. 

Russia— Siberia.  .V.6.  6es. //am'mrg  23  (1908):  289-298.  Origorieff  and  Michow. 

( iriginalkarte  Sibiriens  aus  dein  17.  Jalirhundert.  Kin  Work  Ssemen  R^mesow’s, 
nach  dcm  Russischen  des  Prof.  .Alexander  Wassiljewitsch  Grigoriev  von  H. 
Michow.  F<ie$imile  Map. 

See  note  in  the  Journal  for  .April,  1908,  p.  442. 

Russia  Siberia.  J.  TuA-yd  6.5. 20  (1908) :  39.5  -403.  Snzuki 

The  sea  of  Okhotsk  and  the  Coast  of  Kamtchutka.  By  Yonosuke  Suzuki.  [In 
JujNinese.] 

Siam  Surreys.  - 

Siam.  General  Report  on  the  operution.s  of  the  Royal  Survey  Department,  season 
1905-1‘.8KJ.  Bangkok:  Printed  at  “The  American  Presbyterian  Mission  Press.” 
1908.  Size  13  x  81,  pp.  0t».  Mapr,  Chnrt,  Plan*,  and  Illu*tratioH*.  Preieided  by 
the  Royal  Survey  Department,  Daiojkok,  Siam. 

Good  progress  seems  to  have  been  made  during  the  year.  The  n|K'rations  included 
a  triangulation  and  traverse  survey  in  the  province  of  Chantabon,  evacuated  by 
France  in  1903. 

Turkey  Asia  Minor  -  Agrienltnre.  Dnnstan. 

Report  on  Agriculture  in  Asia  Minor,  with  special  reference  to  cotton  cultivation. 
By  Prof.  Wyndham  Dunstan.  London :  Wyman  &  Sons,  11818.  Size  13  x  81, 
pp.  18.  Sketch-map.  Price  Is. 

See  note  in  the  February  number,  p.  212. 

Tar  key— Railway.  Jifcr./ra«fatse  33  (1908):  50.5-51G.  Vasoo. 

I.e  chemin  de  fer  musulman  du  Hedjtiz.  Par  Gabriel  Vasco.  Sketch-map. 

AFRICA. 

Abyssinia.  Petermanns  .V.  54  (1908):  1-15,99-114.  Bieber. 

Das  Hochland  von  S&dathiopien.  Reisebericht  von  Friedrich  J.  Bieber.  Map. 

Some  account  of  the  journey  was  given  in  vol.  27,  p.  .503. 

Africa.  Kan 

Het  .Afrika-vraagstuk.  Door  Dr.  C.  N.  Kan.  Haarleni:  H.  D.  T.  Willink  & /rmn, 
1909  [1908]  Size  9  x  C,  pji.  170.  Map.  Preeentol  by  the  Author. 

Miscellaneous  notes  on  the  history  an<l  t«onomic  development  of  tlie  continent. 
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Algeria  -Kelief.  94  (l'.*08) :  109-174.  Fassarge. 

MorphfJogiachc  Rkizze  «Ich  .Mias  zwisclicii  I’liilippuville  unci  llitckni.  Von  S. 
Paeearge.  Stetion. 

Algeria  and  Tonis.  G.  T$.,  K.  DuHxkf  G.S.  19  (l‘.Mt7-8)  :  ‘iOK  28.7.  Steensby. 

Nogle  etnogratiskc  Iujjttiigi-l»fr  fm  (>0  Rijse  i  Algier  og  Tuiub  liK)8.  .\f  Or.  H.  P. 
Steensby.  Uluftmtion*. 

French  Sahara.  li.S.G.  Ahjer  IZ  141-180.  Cauvet 

Ix*8  sitbles  (lu  Sabiiru  .Mgerion.  Par  le  Commdt.  Can  vet.  Ulnriration*. 

<  Ml  the  gei.'cral  pby.-cical  characters  of  tbc.-  region  of  sand-dunes. 

French  Sahara  H.S.G.  .Ifjjrec’ 13  (1908) ;  :t02-324.  Saint-Ieger. 

Reconnaissance  do  la  region  dc  Bir-Hadjaj.  Par  le  Lieut,  de  Saint-Li-ger. 

Bir  Ilajaj  is  a  well  on  the  route  from  Adrur  to  Taodeui. 

Kameron  -  Exploration.  Z.  Koioninlpolilik  10(1908):  557  -575.  Passarge. 

Die  fieschichte  der  Erforechiing  und  Eroberung  Kameruns.  \'on  Prof.  Dr. 
Siegfr.  Passarge. 

Kameron— Native  Geography.  G/o/<us  94  (1908) :  206  209.  Struck. 

Kdnig  Ndechoya  von  Baniuiu  als  Topograph.  Von  Bernhard  Struck.  Fm-nmiht. 
Madagascar — Historical.  La  G.,  B.S.  6.  Paris  18  (1908):  1-22.  Orandidier. 

£uro]>e'cns  ct  Malgaches  :  leurs  relations  aux  siccles  ]>asscs.  Par  (>.  Orandidier. 
Maoritios  -Observations.  Claxton. 

Annual  report  of  the  Director  of  the  Royal  .Alfred  Observatory  for  1905.  By  T.  F. 
Claxton.  (.V.p.,  n.d.)  Size  Rli  x  8),  pp.  32.  Itiaijrnm. 

(lives,  in  alistract,  the  results  of  the  meti-orological  and  magnetic  oljservations,  both 
at  the  obsc-rvatory  and  other  stations,  including  observations  of  the  weather  over  the 
Indian  ocean  obtained  from  shiiis’  logs. 

Mauritius  Observations.  Claxton. 

Results  of  the  Magnetical  and  Meteorological  Observations  made  at  the  Royal 
•Alfred  ObscTvatory,  Mauritius,  in  the  year  1905.  Under  the  direction  of  T.  F. 
Claxton.  Ismdon  :  F.yre  A  SjKittiswoode,  l!t07.  Size  12  x  9.1,  pp.  xxxiv.  and  Ixvi. 
DiVrc/rcims. 

Reconls  of  earthquake  shocks  taken  by  a  Milne  seismograph  an;  includt;d. 

Morocco.  yi.S.C.  A/;)«r  13  (1908):  1-16.  Brives. 

Lc-s  Beni-Snasseu  (Maroc).  Par  A.  Brives.  lUuiirutions  und  Seclimi. 

These  p»-ople  occupy  a  small  mountain  massif  lunr  the  Algerian  frontier,  a  visit  to 
which  is  described  by  the  author. 

Khodesia  Minerals.  Lett. 

More  alsiut  Zamlx'sia  Miuends.  By  Stephen  J.  Lett.  (Reprinterl  from  the 
Mining  Journal,  August  S«-ptember,  1908.)  Size  11  x  8.1,  pp.  8.  Shteh-map. 

Sahara  -Fhytogeography.  Brockmann-Jerosch  and  Heim. 

Vegtlationfbihh  r  {Kar$ti  it  aii'l  S'-Aen/f)  6  (1908):  I'lalet  19  24. 
Vcgetationsbilder  von  Nordrund  «ler  algcrisehen  Sahara.  Von  Dr.  II.  Brockmann- 
.lerosch  und  Dr.  Arnold  Heim.  Illutlrationi. 

Togo.  <.7rA«e95(1908):  197-200.  Seidel. 

Der  Wassermangel  dcs  llaho  und  Scliio  und  die  Mittel  zu  seiner  Bekampfung. 
(Eine  kolonial-geographisclic  Skizze  aus  Togo.)  Von  11.  Seidel.  Map. 

Transvaal.  Trevor  and  others. 

Transvaal  Mines  Departmmit.  Report  on  a  Reconnaissance  of  the  North-Western 
Zoutjianslierg  District.  By  T.  G.  Trevor  and  E.  T.  Mellor,  with  an  introrluction 
by  II.  Kynaston.  Pretoria,  1908.  Size  91  x  6,  pp.  40.  Map,  Plan,  Seetiim,  ami 
lUuotratiom.  Price  2».  I'nl, 

U  ganda  —  Ethnology.  Hattersley . 

Tlie  Baganda  at  home.  By  C.  W.  Hattersley.  London:  The  Religious  Tract 
Society,  1908.  Size  81  x  51,  pp.  xvi.  and  228.  Sketch-map  and  Illnttration$. 
Price  :m.  net.  Preientetl  bij  the  PuUUhere. 

West  Africa.  •  La  G.,  B.S.G.  Pa,i$  18  (1908):  64  73.  Cottes. 

I.a  sylve  eM|uatoriuIe  et  les  anthro]iophugcs :  Puhouius  et  Pygme'es.  Pur  le 
Captain  Cottes.  Map. 
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NORTH  AMERICA.  * 

Alaska  Erdmann. 

Alaska.  Eir.  Kcitra;;  zur  Gi  achichte  noitiiaohfr  Koloniaation.  Hcricht,  dem  Hemt 
Minister  der  (•eistlichen,  Unterricliis-,  und  Medisinul-Angelegenhciten  erstattet  von 
Prof.  Dr.  H.  Krdmann.  JJerlin :  1).  Heimer,  lOOlt  Size  10  x  OJ,  pp.  xvi.  und 

224.  Map  anil  Uluttraliotm.  Vriee  8f».  J’rttentKl  liy  the  I’tMUhrr. 

Alaska — Glaciers.  .V.F.t’.  Dnwien,  1907  (1908) :  55-70.  Partsch. 

Alaskas  Hedeatnng  fOr  die  Gletselicrfurscliuiig.  Von  J.  Partscli. 

Canada.  - 

Annual  Report  of  the  Department  of  the  Inl<-rior  for  the  fiscal  ix'irifsl  from  July  1, 
ItKKi,  to  March  31,  l!t07.  Ottawa.  S.  E.  Dawson,  11*07.  Size  I'J  X  OJ,  pp.  xlix. 
and  41C.  Vreteuted  by  thi'  Surreyor-dtneral. 

Part  3  forms  the  annual  report  on  surveys,  also  issued  separately  (see  ontc,  p.  330). 
United  States— Kentucky  and  Virginia.  V£.  (leol.  Surv.  pi>.  128.  Stone. 

Coal  resources  of  the  Russell  Fork  Basin  in  Kentucky  and  Virginia.  By  Ralph  W. 
Stone.  Map»,  ///m/ru/ioiw,  and  Seel  ions. 

United  States  Michigan.  J.  fi>ofogy  16  (1908):  4.59-47G.  Ooldthwait. 

A  reconstruction  of  water  plans  of  the  extinct  glacial  lakes  in  the  Lake  Michigan 
iMsin.  By  James  Walter  Goldthwait.  Majm  and  Seeliunt. 

United  States— Mississippi.  1I.G.8.  I’hilndilphia  6  9-20.  Tower. 

The  Mississippi  River  Prfihlem.  By  Dr.  Walter  Sheldon  Tower. 

Discusses  the  scheme  for  a  deep  wateiway  from  the  great  lakes  to  the  Gulf  of 
Mexico. 

United  States — New  Mexico.  J.  Gto/ojy  16  (1908) :  438-451.  Keyes. 

(ieotectonics  of  Estancia  Plains.  By  Charles  R.  Keyes.  Ilhttlrulion  and  Seelions. 
United  States  North  Dakota.  B.  Aiaer/cun  G.>S.  40  (1908) :  321  832,  401-415.  Craig. 

North  Dakota  Life:  Plant,  Animal,  andlluman.  By  Wallace  Craig. 

United  States  -  North-East.  Fenhallow. 

/'.  ami  T.K.S.  Canada,  Ser.  111.  1  (1907):  S«-ct.  4,  13-50. 

A  contribution  to  our  knowledge  of  the  origin  and  development  of  cerhiin  marsh¬ 
lands  on  the  coast  of  New  Eugland.  By  Dr.  D.  P.  Peidiullow.  Map  and  llluttra- 
tiona. 

Uoited  States — Resonrces.  li.O.S.  I'hiladeljdiia  6  10-19.  Johnson 

The  Conscn’ation  Movement.  By  Dr.  Emory  R.  Johnson. 

In  support  of  the  movement  for  the  Ix-tter  husbanding  of  the  resonrces  of  the  United 
States. 

United  States — Texas.  Clark. 

The  Beginnings  of  Texas,  1084-1718.  By  Robert  Carlton  Clark.  (Bulletin 
of  the  University  of  Texas,  No.  98.  Austin,  19<»8.)  Size  9  x  6,  pp.  94.  .Map. 
rre*ented  by  Hit  Librarian,  Unirernty  of  Texat. 

CENTRAL  AND  SOUTH  AMERICA 

Brazil  —Silo  Paolo.  - 

Commissao  Geographies  e  Geologica  do  Estado  de  S.  Paulo.  Explorucuo  do  ri») 
Ribeira  de  Iguape.  S.  Paulo,  1908.  Size  17J  X  13,  pp.  iv.  and  34.  Slapt  and 
lllwtration*.  I'retenled  by  the  Cnmminion. 

Central  and  South  America.  Mackellar. 

A  pleasure  pilgrim  in  South  .Vmerica.  By  C.  D.  Mackellar.  London  :  J.  Murray, 
11*08.  Size  9x0,  pp.  xii.  and  408.  Illmtrationa.  I'riee  15f.  net  l'rt*tnted  by 
the  rubliaher. 

Chile  -  Frontier.  Patron. 

Repiiblica  de  Chile:  Ofieina  de  I.imites.  La  Ifnea  de  frontera  con  la  Repilblica 
.Vrjentina  entre  las  latitudes  35°  i  4*i°  S.  Por  Luis  Rise  Patron.  Santiago.  1907. 
Size  11  X  74,  pp.  450.  Mapa  and  IHualraliont.  I'reieidtd  by  the  Ofieina  de  Mm- 
sura  de  Tierraa,  Chile. 

Pern  and  Bolivia  Boundary.  •  Belannde. 

La  cuestuin  de  limites  Peruano-Boliviauu  ante  el  .Vrbitro  Argentino.  Resumeii 
de  las  ]>ruebas  y  argumeutaciones  uducidas.  Por  Victor  Andres  Belaunde. 
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(Boletim  dt-l  Miiiisterio  de  Ki-laoioiies  ExtiTior.-s  ABo  vi.,  Num.  xxv.)  Lima, 
IIM18.  Size  '.4  X  6.J,  pp.  284.  Mnp. 

A  summary  of  the  arguments  and  replies  of  the  two  jiowers  presentetl  to  the 
Argentine  republic  as  arbitrator  under  the  treaty  of  ltK(2. 

West  Indies — Geology. 

r.  and  T.RS.  Cintwhi,  Ser.  III.  1  (19n7):  Sect.  IV.,  I15-13(t. 

Notes  on  the  geology  of  the  islands  of  Trinidad  and  Hurijados,  British  West 
Indies.  By  Ur.  R.  W.  Ells.  ^ 


AUSTBALASIA  AND  PACIFIC  ISLANDS. 

Caroline  Islands.  M.  I >euti>.  Schntt'jehieten  21  {\90S):  l*i<)-|Su.  Kramer. 

Studienreise  nach  den  Zentral-  und  Westkarolinen.  Von  Prof.  Dr.  Augustin 
Kramer.  Map. 

See  Montlily  Record,  February,  p.  217. 

New  Guinea— Ethnology.  Pbch. 

Zweitcr  Bericht  iiber  nieine  |ihonographischen  Aufiiahnien  in  Ncu-Guiuea(Britisch- 
Neu-Guinea  vom  7.  Oktober  1905  bis  zum  1.  Februar  1900).  Von  Dr.  Ruilolf  Piich. 
(.\us  dera  Sitzungsbenchten  der  K..\.W.,  Wien  ;  Bd.  cxvi.,  .\bt.  Ila.,  April  1907.) 
Vienna,  1907.  Size  9.J  x  0,  pp.  18.  Illudriitiunt. 

New  Guinea— German.  M.  Sehntzgebieten  21  (,VM)8):  200-213.  Frdhlich. 

Durch  das  Iniiere  von  Kaiser-Willielmslaml  von  Iluon-Golf  bis  zur  .Vstrolal)e-Bai. 
(Ex|K“dition  DaiumkobU-r-Friihlich.)  Von  O.  Frohlicli.  Map  and  ItluBtrntions. 
Noticeil  in  the  Monthly  Record,  ante,  p.  3;J3. 

POLAS  REGIONS. 

Arctic  Ocean.  .Vem.  on  Hydroi/raphy  28  (1907):  Hll-S.V.t.  Akhmatof. 

Astronomical  and  geodetic  work  with  an  expedition  to  the  .Arctic  ocean  in  the 
summer  of  1901.  By  V.  .Akhmatof.  IlluKtratimix  awl  Diagram’'.  [In  Russian.] 
Greenland.  La  G.,  B.s.t*.  Pari*  18  (P.KiS) :  109-17G.  Rabot. 

L’exptyition  Myliiis  Krichsen  dans  le  Gninlaiid  nord-orientale.  Par  Charles 
Rabat.  Map. 

Greenland.  II.  Tn.,  K.  Dannke  II.S.  19(19u7-8):  2C.3-2ti.s.  TroUe. 

Summarisk  Oversigt  over  Danmark  F.xiH-ditionens  Forl(.b  og  Arliejiler.  A'ed 
A.  Trolle.  Sketch-map  awl  D hi”! ration". 

MATHEMATICAL  GEOGRAPHY. 

Cartography.  M.  k.k.  Militarg.  I.,  Il  iVn  27  (1;HI7):  S2-9.5.  Dittrich. 

Geologic  und  Kartographie  in  ihrer  gegemseitigen  Bezieliung  bei  der  Terraindar- 
stellung  in  Karitn.  Von  Gustav  von  Dittrich.  Mapt. 

Cartography — Projection.  Pctermanns  AT.  54  (1908):  1G1-I0:i.  Frischanf. 

Zur  Wahl  der  Projektion  fur  Karten  grosseu  und  mittlern  Massstabs.  Von  Prof. 

Dr.  Johannes  Frischauf.  Diagram. 

Compass  Deviation  Ann.  Hydrographic  3Q  (VMS):  4G1-4G1.  Bidlingmaier. 

Schwiuguugsbeobachtungen  mit  der  Ilorizontalnadel  auf  See.  Zusammcnstellung 
der  Krfahrungen  auf  dcr  deutschen  Siidpulur  Expedition.  Von  Dr.  Fr.  Bidlingmaier. 
Geodesy.  Wade. 

Lunar  observations  and  the  figure  of  the  Earth.  By  E.  B.  H.  Wade.  (Reprinted 
from  the  Cairo  Seicnlijif  Journal,  vol.  2,  No.  22,  July,  11*98.)  Size  11  X  74,  pp.  4. 
Time  and  Latitude.  Obrecht. 

Observatorio  Astrondmico  de  Santiago  de  Chile.  Determinacion  de  la  bora  y  de 
la  latitud  Jcografica  de  un  lugar  por  la  observaciou  de  los  nioineutos  en  que  las 
alturas  de  algunas  estrellns  son  igualos.  Por  A.  Obrccht.  Santiago,  1907.  Size 
9  X  G,  pp.  294. 

The  bulk  of  the  volume  is  taken  up  with  tables  of  pairs  of  stars,  giving  the  data 
necessary  for  tlie  above  deU‘rmination. 
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PHS8ICAL  AND  BIOLOGICAL  OEOORAPHT. 

Oeomorphology— Valleys.  (I'eo/.  3fa</.  6  (1908);  529-534.  Jnkes-Browne 

The  role  of  solution  in  valley-making.  By  .\.  J.  J ukes-Browne.  Sktteh-vMp. 
Geophysics.  .'Science  28  (1908);  (597-713. 737-743.  Joly. 

Uranium  and  geology.  By  Prof.  .lohn  .loly. 

Geophysics.  Bee. 

Furthoren-searches  on  the  physics  of  the  Earth,  and  especially  on  the  folding  of 
mountain  ranges  and  the  uplift  of  plateaus  and  continents  produced  by  reovc- 
meuts  of  lava  beneath  the  crust  arising  from  the  secular  leakage  of  the  ocean 
bottoms.  By  Dr.  T.  J.  J.  8ee.  (Reprinted  from  I’roceeding*  of  the  Aiiierican 
I'kilo’xiphieal  Soeifty,  I'hiladelphin,  vol.  47,  1908.)  Size  7^  X  0.),  pp.  157-275. 
Mapt  awl  Sectiotn.  I'reteiUed  by  thr  Author. 

Hydrology.  C./f.d.  &.  i’anV  147  (1908);  (500-008.  MaUlet. 

Sur  une  loi  hydrologique  de  Miuard  ct  Belgraud.  Note  de  E.  Maillot. 

Hydrology.  J.  Scottish  MtteoroL  S.  14  (1908) ;  22.5-230.  8mith. 

The  relation  of  rainfall  to  the  depth  of  water  in  a  well.  By  James  Smith.  Section 
and  Diagram*. 

Ice.  Buchanan. 

Ice  and  its  natural  history.  By  J.  Y.  Buchanan.  London  ;  William  Clowes  A  Sons, 
[n.d.].  Size  81  x  51,  pp.  34.  Illurtrationt  and  Diagram*.  I'retented  by  the 
Autlwr. 

Landslides.  li.S.  liebje  G^dogie  22  (1908):  Froee*  Verbaux  10-22.  Gregoire. 

Note  sur  les  terres  eoulantes.  Par  A.  Gregoire.  Diagram. 

Limnology.  J.  Scottieh  Metiorot.  S.  14  (1908)  ;  219  224.  Wedderhum. 

The  freezing  of  fresh-water  lakes.  By  E.  M.  Wedderhum. 

Meteorology — Circulation.  NrtVnce  28  (1908) ;  4 15-410.  8chaeherle. 

An  esplauatiou  of  the  cause  of  the  eastward  circulation  of  our  atmosphere.  By 
J.  M.  Seiiaeberle.  Size  101  x  8.  Abut  teparate  copy. 

The  cause  assigned  is  the  change  of  angular  velocity  acquired  by  ascending  air- 
currents. 

Meteorology— Pressure.  Quarterly  J.R.  M't.  S.  34  (1908);  105-188.  Rawson. 

The  anticyclonic  Ijelt  of  the  southern  hemisphere.  By  Colonel  H.  E.  Rawson. 

See  note  l)y  the  author  in  the  Jouriud  for  August  last  (p.  178). 

Meteorology— Wind.  Gold. 

Report  to  the  Director  of  the  Meteorological  Office  on  the  calculation  of  wind 
velocity  from  pressure  distribution,  and  on  the  variation  of  meteorological 
elements  with  altitude.  By  Ernest  Gold.  Loudon,  1908.  Size  12  x  10,  pj).  44. 
Diagram*.  I'rctented  by  the  Meteorologiral  Office. 

Oceanography— Atlantic  Ocean.  Ann.  If pdropraphts  36  (1908) ;  40(5-410.  8chott. 

Die  Bedeutung  einer  interuationalen  Krforschung  des  Atlantischen  Ozeans  in 
physikaiischer  uud  biologischer  Hinsicht.  Von  O.  Schott.  Also  teparate  copy, 
pre*enle<t. 

Oceanography— Persian  Gulf.  Ann.  Uydrographie  96  (1908):  296-21)9.  8chott. 

Der  Salzgelialt  des  Persischen  Golfes  und  der  angrenzenden  (iewasser.  Von 
Prof.  Dr.  Gerhard  Schott.  Chart*. 

Oceanography- Plankton.  J.  Liunean  S.,  Zoolwjy  30 {\908):  198-238.  Norman. 

The  Podosomata  ( =  Pycnogonida)  of  the  temperate  Atlantic  and  Arctic  Oceans. 
By  Canon  A.  M.  Norman,  lllnttrution*. 

Oceanography— Voyage.  M.G.  Get.  Hamburg  23  (,V. *08):  3G0 -368.  Brennecke. 

Tiefsee-  nnd  Hochluft-Forsehungen  an  Bord  S.M  S.  Flantt,  1906-07.  Ven  Dr. 
tv.  Brennecke.  [Abstract.] 

Rivers.  Geol.  Mag.  5  (1908);  445-454.  ElUs 

On  the  low-water  channels  in  rivers  and  estuaries.  By  T.  S.  Ellis.  Majtt. 

The  writer  maintains  that  the  above  channels  follow  pn'cisely  the  same  laws  us 
regards  their  windings  as  any  other  i>art  of  the  river's  course. 
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Soils.  Popular  Sc.  Monthly  13  (\908):  5-12.  Chamberlin. 

Soil  wustuge.  By  Prof.  Thonia.s  (Ihrowder  Cbumlx^rlin. 

Disous.M's  th<‘  of  checking  eoil-waetagc  by  suitable  inetho<lsof  cultivation. 

Volcanoes.  J.  Fniuklin  I.  166(1908):  297-307.  Hixon. 

The  relation  of  niaginatic  waters  to  volcanic  aetioti.  By  Hiram  W.  Hison. 
Section. 

Volcanoes.  isciVuce  28  (19o>):  277-287.  Ferret. 

S>iue  conditions  affecting  volcanic  eruptions.  By  Frank  A.  Ferret. 

.\u  attempt  to  correlate  the  fluctuations  of  volcanic  intensity  with  the  gravitational 
itiHuctice  of  the  sun  and  moon. 

Zoogeography.  Xaluric.  ir(s  Acnsc7(ri/r  23  (1908):  62r)-630.  Arldt. 

Afrikani.sche  Eleineiite  inder  neogeiieti  uiid  quartaren  Fauna  voti  Sudwest  Europa. 
N'oti  1  >r.  Th.  Arldt. 

ANTHROFOOEOORAFHT  AND  HISTORICAL  QEOORAFHY. 

Anthropogeography  Olacial  Epoch.  ,/.  r.  Utcforia  /.  40  (1998) :  51-7i;.  Wright 
The  influence  of  the  glacial  epoch  uiwu  the  early  history  of  maukind.  By  Rev. 
Pn)f.  6.  Frederick  Wright. 

Archaeology.  Onebhard. 

Camps  et  eticeiutes.  Par  le  Dr.  A.  Gutddiard.  (Estrait  du  Congres  Prehistorique 
de  France,  III’’  Session,  .\utun,  1907.)  Paris.  11M)8.  Size  91  x  61, pp.  997-10;i6. 
lUuxtratioM. 

Colonisation.  Dcutrehee  Kolonialhlutt  19  719-727.  Stendel. 

Kann  der  Deutsche  sich  in  den  Troiien  akklimatlsiercn  ?  Von  Dr.  Steudel. 
Commercial  Signals.  .V.G.  Ge*.  2/(imfmrg  23  (11K)8):  1-287  Hiebel. 

Seezeiehen,  Leuchtfeuer  und  Schallsignale  des  Atlantischen  Ozeans  in  ihrem 
Zustuiiiuenhang  und  ihrer  Bedeutung  fiir  Wirtschaft  und  Kultur.  Von  Dr.  Alfred 
llielx'l.  Chart. 

Disease  Sleeping-sickness.  La  ti.,  B.S.G.  Pa rii>  19  (VMS):  W-IOG.  Ronband. 

Besultats  actuels  des  travaus  biologiques  de  la  Mission  d'Etudea  dc  la  Maladie 
du  aomineil.  Par  E.  RouImiuI. 

Diseases.  Manson. 

Tropical  research  in  its  relation  to  the  Missionary  Enterprise.  By  Sir  Patrick 
Manaon.  Leyton,  1908.  Size  10  x  6,  pp.  12.  Illustrations. 

Historical — Drake.  if.  American  G.S.  40  (1908)  :  449-4G9.  Hag^e. 

The  Drake  medal.  By  James  D.  Hague,  lllnslrutions  and  Maps. 

This  is  the  tliird  of  the  series  of  medals  issuetl  by  the  American  Numismatic 
Society  to  »*ommemorate  events  and  persons  of  imis>rtiince  in  the  history  t>f  America. 
Historical— Early  Maps.  if.  A’lq/ineerx  J.  8  (1998) :  139-168.  James. 

The  maps  of  Glareanus.  By  Major-General  C.  Renouard  James. 

Rwluced  outline  drawings  of  the  maps  (cf.  Journal,  June,  1905),  by  the  author’s 
own  hand,  aceunq>auy  the  article,  and  give  a  good  general  idea  of  their  character. 
Statistics.  Birot. 

Etatistique  unnucllc  de  geographic  conqiare,  1998.  Par  Jean  Biiot.  Paris: 
Hachette  et  Cie,  1908.  Size  8.1  x  51,  pp.  32. 

A  usi-ful  summary  of  the  statistics  of  population,  agriculture,  industries,  eommerec 
etc.,  for  the  eouutries  of  the  world,  especial  attention  being  given  to  France. 

BIOORAFHT 

Amundsen.  Deutseh  Itnndschau  G.  90  {\9()8) :  169-472.  Wolkenhauer. 

Roald  Amundsen.  Von  W.  Wolkenhauer.  Map  and  Portrait. 

Brule.  P.  anil  T.RS.  Canada,  Ser.  III.  1  (1907)  ;  Sect.  1,  87-126.  Suite. 

Etienne  Bruh^  Par  Benjamin  Suite. 

An  account  of  Bruits  jonnieys  in  Canada. 

Burnaby.  Wright. 

The  life  of  Colonel  Fred  Burnaby.  By  Thomas  Wright.  Loudon:  Everett  vie  Cm, 
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19<i8.  Size  9x6,  pp.  xxiv.,  312,  and  x.  Portrait*.  Illuniraluitu.  amt  Sketch-map*. 
Price  12*.  ttet.  Prenenteit  by  the  Pubtiehere. 

Champlain.  - 

Bulletin  de  la  Sociit^  <le  G^ejraphie  de  Qu^c,  Juillet,  UM)8.  Quebeo,  1908. 
Size  114  X  7,  pp.  92.  Tllu*tratioH$  and  Fa<-$imile$. 

Ttuiied  in  runnection  with  the  recent  ter-centenary  celchrutiona. 

Fleuriea.  (7./;..4.  Sc.  Pan*  147  (l!K)8):  235  -2:17.  Fleurieu. 

Sur  le  noin  de  Fleurieu  dans  la  cMgraphic.  Pur  de  Fleurieu. 

As  French  Minister  of  Marine,  the  Chevalier  de  Fleurieu  did  much  to  encouniRe 
French  inaritiinc  discovery  towards  the  close  of  the  ei);hteenth  century,  and  his  name 
was  ^iven  to  various  |;eoi:raphical  features  in  differt'nt  jsirts  of  the  world,  thong'll  it  has 
drojipiKl  out  of  use  in  many  cases. 

Koldewey.  Af.O.G**. //amfiurj;  23  (1908):  299  307.  Herrmann  and  Hasenkampf 

Curl  Christian  Koldewey.  Von  Prof.  E.  Hernnann  und  Prof.  v.  Hasenkampf. 

GENERAL. 

Bibliography  Catalogue  - 

Catalofrue  of  printed  luxiks  in  the  Library  of  tlie  Foreign  Office  :  Supplement  [cou- 
taining  books  added  l)etween  1886  and  1907J.  Ixmdon,  1JK)8.  Size  11x7,  pp. 
614.  Presented  by  the  Uwler-Sec.retary  of  State  for  Foreign  Affairs. 

Consists  of  an  alphabetical  catalogue  and  subject  index. 

British  Colonies  -Surveys.  - 

The  surveys  of  British  Africa,  Ceylon,  and  the  Fedemtal  Malay  States.  The 
Annual  Rejmrt  of  the  Colonial  Survey  Committee.  Third  year  (to  June,  1908). 
(Colonial  Reports,  Annual,  No.  565,  1908.)  Size  OJ  X  6,  pp.  50.  Maps  and 
Illudrations.  Price  1*.  I9«/. 

British  Empire.  - 

Statistii'ul  Abstract  for  the  several  British  Colonics,  Po.ssessions.  and  Proteetomtes 
in  each  year  from  1893  to  1907.  I5tli  cilit.  London:  Wyman  &  Sons,  Ut08.  Size 
9.1  X  6,  pp.  482.  Price  2s. 

Education.  Steinmann 

l>er  IJnterricht  iu  (ieologie  und  verwandten  Faebem  auf  Schule  und  Universit'at. 
Von  (J.  Steinmann.  (^nderalidruck  aus  dem  VI.  Baiide  der  Zeitschrift  Natur 
und  Schule.)  Leipzig:  B.  (J.  Teubner,  1907.  Size  10  x  7,  pp.  241-268.  Price 
1  m.  Preseiiteil  by  the  Puldisher. 

Education  Maps.  C.  Teucher  4  (P.K)8):  271-28:!.  Herbertson. 

(Jrographieal  maps  and  geographical  lessons.  By  A.  .1.  Herbertson. 

Geneva  Geographical  Society.  Claparede. 

Coup  d’oeil  sur  la  Society  de  (itstgrapbic  de  (Jtnbve  depuis  sa  fondatiou  en  18.58. 
Par  Arthur  de  Claimrbde.  Nouvelle  edition,  (ieneva,  11*08.  Size  9.}  x  6.},  pp.  78. 
Portraits. 

Geography.  Seott/sfc  tf'.  A/ioj.  24  (1908):  .5<;i -57.5.  Chisholm. 

The  Meaning  an<l  Scojk;  of  Geography.  By  Geo.  G.  Chisholm. 

See  January  number,  p.  95. 


NEW  MAPS. 

By  E.  A.  REEVES,  Map  Curator,  R.G.S. 

EUROPE 

Belgium.  Institut  Cartographique  Militaire. 

Carte  de  la  Belgique.  Scale  1 : 160,000  or  I  inch  to  2'5  stat  miles.  Six  sheets. 
Brussels:  Institut  Cartographique  Militaire,  1908.  Price  18  fr. 

British  Isles  England.  Dickinson  and  Andrews. 

'I'he  “Diagram”  Series  of  Hand-maps,  designecl  by  B.  B.  Dickinson,  f.b.o.s.,  and 
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A.  W.  Andn*w8,  p.k.o.8.  The  Tyne  (iap.  Scale  1  or  1  inch  to  8'2  stat. 

iiiilea.  North  Kiiglaiivl.  Scale  1 :  i,450,n0<)  or  1  inch  to  2‘2'8  stat.  luilea.  New  .Malden  ; 

The  Diiigram  Co.,  [lyOS].  I'n^enied  by  thr  1‘iihlii‘litTt.  I’rice  hi.  each. 

'I'wo  very  efl’ective  little  niapa,  bringing  out  the  general  relief.  They  are  orograjdii- 
cally  coloured,  and  without  naiues.  For  the  lower  lunda  greyish-green  is  use<l,  which 
is  certainly  to  be  preferred  to  the  brilliant  green  often  to  be  found  on  such  maps.  These 
iiia|>e,  and  others  of  the  series  to  which  they  l>elong,  are  inexpensive,  and  specialty 
suitable  for  schools. 

England  and  Wales.  Ordnance  Survey. 

Sheets  published  by  the  Director-General  of  the  Ordnance  Survey,  Southampton, 
from  .lauuary  1  to  31,  i'JiH*. 

6-inch  -County  Majis ; — 

Cornwall  7.1  n.w.,  70  x.w.,  (82  n.e.  and  s.k.).  Hampshire  (Second  Kevisiou),  sir  s.w., 

'.*4  s.w.  Lancashire  (First  Kevision  of  1891  Survey),  90  s.w.  I*,  each. 

1 :  2500  Scale  -  ( 'ounty  Maps : — 

Hampshire  (Second  Kevision),  I.XVlll.  13, 14, 15;  I.XXIII.  4,  10,  11, 13;  LXXIV. 
8.1»;  LXXVI.  4.  Is. 0<?. e<ic5.  Kent  (Second  Kevision),  X.  13;  X(. 7,8,  II,  12,  13; 
XVII.  2;  XI.\.  15,  10;  XXXI.  1,  4,  5,  7,  9,  13;  X.XXIX.  8;  XI.IX.  10;  LIX.  2. 

3,  0  ;  l.XIX.  4,  12,  10.  its.  each.  XXXIX.  .1,  9,  13;  XLIX.  13;  LIX.  1,  9,  11. 

1«.  Od.  Lancashire  (First  Kevision  of  1891  Survey),  LXXXV.  15;  XCHl. 

3;  CV.  0,  9;  CXII.  2.  Yorkshire  (First  Kevision  of  1891  Survey^  CXI.IX.  14; 
CI.XV.  II,  12,  13;  CI.XVl.  2,  4,  5,  0.  7,  8,  15;  Cl.XXXIir.  2,  3;  CLXXXVI.  1, 

11,  12,  10;  CLXXXVM.  0;  CLXXXVIll.  12;  CLXXXIX.  8,  9,  10,  13;  CXC.  it. 

D.  6<l.  each. 

{E.  tHan/ord,  Loudon  Ayrut.) 

England  and  Wales.  Geological  Survey. 

1-inch  map. 

New  scries.  u<dour-printed.  Drift  Edition ;  Newark  14)011  Trent,  etc..  Sheet  120. 
I’rice  Is.  (hI. 

(A’.  Stanfonl,  London  Agi-nt.) 

France.  Service  O^raphique  de  I’Armee,  Paris. 

Carte  de  France.  Scale  1 ;  .‘lO.OOo  or  1'3  inch  to  1  stat.  mile.  Sheets ;  XXX.-31,  Lyon ; 
XXX.-32,  Givors;  xxxvii.-43,  Nice.  Paris;  Service  Gwigraphique  de  PArmck’.  1908. 
l‘ri<-e  1.00  Jr.  torh  f/oef. 

Holland.  Ten  Brink. 

Keiskaurt  van  Nederland.  Scale  I  ;  300,ou0  or  1  inch  to  4'7  slat,  miles.  Five 
sheets.  Mepjicl ;  11.  Ten  Brink,  1908. 

Shows  canals,  railways,  an<l  roads  up  to  date. 

ASIA. 

Asia  Minor.  - 

Karte  des  Sabaiidja  Si'cs  und  Umgebung  (Kleinasieu).  Seale  1 :  1IMJ,0U0  or  1  inch 
to  LO  stat.  miles.  I’eleimunne  Alitteitungeu,  Jahrgang  1909,  Tafel  2.  Gotha; 
Justus  I’erthes,  1909.  I'l-eneithd  by  the  I'MUher. 

Asiatic  Bnssia.  Ministry  of  Ways  and  Communications,  St.  Petersburg. 

.Map  of  southern  .\siutic  Kussia.  [In  Kussian.]  Scale  1;  4,200,000  or  1  inch  to 
00'3  stat.  miles.  Three  sheets.  St.  Petersburg;  Ministry  of  Ways  und  Com¬ 
munications,  1908. 

.V  new  edition  of  a  useful  coloured  map  of  southern  Asiatic  Kussia,  showing  clearly 
roails,  railways,  telegraphs,  and  other  information  connected  with  means  of  communica¬ 
tion.  The  lettering  is  in  Kussian  character. 

Palestine.  Schumacher. 

Karte  von  « istjordanlandes.  Aufgenommcn  von  Dr.  Q.  Schumacher.  Ilcruusge- 
geben  vom  Deutschen  Vereiu  zur  Krforschung  Palustinas.  Sc.ile  1 :  6:$,3t>0  or  1  inch 
to  1  stat.  mile.  Sheets  .V  5  and  B  5.  Leipzig ;  B.  Ilaupt,  1909. 

These  are  the  first  two  sheets  of  an  inqiorlunt  map  of  the  country  east  of  the  river 
Jordan,  which  is  Ijeing  publishetl  by  the  German  I’alestine  Flxploration  Fund  from  the 
surveys  of  Dr.  G.  Schumacher.  The  map  is  on  the  scale  of  1  ;0;i,3t)0,  which  is  the  same 
us  that  of  the  English  Palestine  Exploration  Fund  ma)>  of  IVesteiu  Palestine,  of  which 
it  will  therefore  form  a  valuable  continuation.  It  will  consist  altogether  of  twelve 
sheets  ]>rinted  in  colours,  each  sheet  measuring  23  by  22  inches. 
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Penia.  Stahl. 

(Jeologische  Karto  von  Xordwcat-PerBien  nach  eigenen  Aufnahmcn  von  A.  F.  Stahl. 
Beale  1 :  810,000  or  1  inch  to  13'3  stat.  miles,  retermaun*  Mitleilungen,  Jahrgang 
1900,  Tafel  1.  (iotha:  Justus  Perthes,  1909.  PretenU’d  by  the  Publithcr. 

This  map  shows  the  route  surveys  of  A.  F.  Btahl  Ijctween  the  Araxes,  Tabriz, 
Hainadan  and  Kazwin,  with  the  geology  of  the  country  passetl  through  indicated  by 
colour-tinting.  It  is  in  continuation  of  others  previously  published,  and  accompanies 
an  article  in  PetermanM  (itographi*<  he  Mitti  ilungen  for  last  month. 

APBICA. 

British  East  Africa.  Oeographical  Section,  General  Staff. 

Jubaland.  Scale  1 ;  1,<X»0,000  or  1  inch  to  15'8  stat.  miles.  London :  (ieogmphical 
Section,  General  Staff,  War  Office,  1908.  Price  2».  Presented  by  the  Director  of 
Military  OiiereUions. 

Egypt.  Survey  Department.  Cairo. 

Topographical  map  of  Egypt.  Scale  1 : 10,o00  or  G-3  inches  to  1  stat.  mile.  Aswan 
Province.  Sheets:  s.b.  122-34,  123-35,  123-36,  123-37,  124-37,  124-:{8,  125-37, 
125-38,  126-38, 129-:{8  and  39, 130-38,  130-39,  131-38,  132-39,  133-3‘t,  134-39  and 
40,  137-38,  138-38,  139-38,  142-38  and  39,  148-38,  148-39.  Sharqia  Province, 
Sheets:  n.e.  8-9,  9-10.  Cairo:  Survey  Oepartmeut,  1908.  Presented  by  the 
Director-( ieneral,  Survey  Department,  Cairo. 

Egypt.  Survey  Department,  Cairo. 

ToiKjgraphical  map  of  Egypt.  Scale  1 :  .50,000  or  1’3  inch  to  1  stat.  mile.  Sheets  : 
N.E.  IV.-II.,  Mit  Gliamr;  \T.-II.,  Mansuia;  VI.-III.,  Dekernes;  VH.-IV.,  Lake 
Menzala;  VIII.-IV.,  Damietta.  Cairo:  Survey  Department,  1908.  Presented  by 
the  Director-General,  Surrey  Department,  Cairo. 

German  East  Africa.  Moisei. 

Karte  von  Deutsch-Ostafi ika.  Scale  1 :  3,000,000  or  1  inch  to  47'3  stat.  miles. 

Sheet  G  7,  Mikindani.  Derlin  :  Dietrich  Reimer  (Ernst  Vohsen),  1908.  Presented 

by  the  Publisher. 

Includes  the  mouth  of  the  Rovuma  river  with  Mikindani  to  the  north.  The  sheet 
is  a  new  edition  of  that  published  in  December,  I'.HIl. 

Morocco.  Larras. 

Cartes  dee  Reconnaissance  du  Maroc  levees  et  dessimkis  par  le  Capitaine  N.  Larras. 
Scale  1 :  2.50.000  or  1  inch  to  3‘9  stat.  miles.  Sheet:  Tanger.  Paris:  Henry 
Darrere,  1909. 

Captain  Larras’  route  surveys  of  Morocco  were  noticed  in  the  Geographiad  Jourwil 
for  (Jetober,  1908.  This  sheet  just  published  includes  Tangier  and  the  country  to  the 
south.  There  are  inset  plans  on  enlarged  scales  of  Tangier,  El  He;a,t  el  Kebir,  and  El 
Aralch. 

Senegal.  Gonvemement  General  de  I’Afrique  Occidentale  Franfaise. 

Carte  du  Senegal.  Scale  1:  100,000  or  1  inch  to  1'6  stat.  miles.  Sheets:  IV. 
Merinaghen;  V.  N’He'tete;  VI.  Kelle;  XII.  Niauing;  XV.  Sangomar.  Paris: 
Service  Uwgraphique  du  Gouvernement  General  de  I’Afrique  Occidentale  Frauqaise, 
[1908].  Price  2 fr.  each  sheet. 

Five  additional  sheets  of  the  large  scale-map  of  Senegal,  the  first  of  which  were 
noticed  in  the  Geographical  Jourmd  for  January,  190«!.  They  are  printed  in  colours, 
contour-lines  at  intervals  of  10  metres  being  printed  in  brown. 

South  Africa.  Seiner. 

Karte  des  Gebiets  zwisehen  Okawango  und  Sambesi  (Caprivi-Zipfel)  nach  den 
Aufnuhmen  von  Franz  Seiner  in  den  Jahren  1905-li)06.  Unter  Leitung  von  Paul 
Sprigade  gezeichnet  von  George  Krause.  Scale  1  :  500,000  or  1  inch  to  7'9  stat. 
miles.  Mitleilungen  a.  d.  deutschen  tkhutggebieten.  Hand  xxii.  1909.  Karte  I. 
Berlin :  E.  S.  Miltler  &  Sohn,  1907.  Presented  by  the  Publishers. 

Includes  the  strip  of  German  territory  extending  from  the  Okavango  to  the  Zambezi 
and  the  country  immediately  to  the  north  and  south  of  this.  The  map  is  very  complete 
for  its  kind,  and  gives  considerable  deUiiled  information  concerning  the  character  of  the 
country.  It  also  shows  routes  of  earlier  travellers,  with  their  names  attached. 

Tunis.  Service  GMgraphiqne  del’Armee,  Paris. 

Carte  de  la  Tunisic.  Scale  1 .  100,000  or  1  inch  to  1'6  stat.  mile.  Sheets:  LXVIL, 


El  AyaYclia;  lAXX  ,  Menncliia ;  LXXXII.,  Oglat  Mertelja;  I.XXXIX.,  Douz; 
XCVIII.,  Bir  Soltauu ;  KircLiiou.  Paris:  J<ervice  Gcoffraphiiiue  de  I’Ariiu-e, 
[1908J.  I’ru'e  1.20  fr.  enrh  ulieet. 

AMEEICA. 

Canada.  Department  of  the  Interior,  Ottawa. 

Sectional  map  of  Canada.  Scale  1 :  190,080  or  1  inch  to  3  stat.  milee.  Slieets : 

1 14,  Calgary,  revise<l  to  May  22,  1908  ;  115,  Blackfoot,  revised  to  October  24,  1908 ; 
107,  Bad  Hills,  revised  to  August  19,  1908 ;  219,  Humboldt,  rfjvised  to  April  29, 
1908.  Ottawa :  Department  of  the  Interior,  'ro|x)gniphie-al  Surveys  Branch,  1908. 
Vrefentnl  by  the  Dejiarlment  of  the  Interior,  Ottateo. 


OENESAL. 

World.  Bisiker. 

The  British  Empire  (and  Japan):  Its  features,  resources,  eomraeree,  industries, 
and  scenery,  together  with  the  physical  and  economic  conditions  of  the  world.  A 
imxleru  atlas  having  213  maps  and  272  illustrations,  numerous  tables  and  diagrams, 
with  text  concerning  the  illustrations,  commercial  products,  statistics,  histories,  etc. 

By  W.  Bisiker,  f.r.o.s.  Loudon:  Geographical  Publishing  Co.,  1909.  Price  21*. 

P relented  by  the  Author. 

In  several  r*‘spects  this  atlas  is  original  in  its  arrangement  and  design,  and  the 
author  states  iu  his  preface  that  it  is  intended  as  a  contribution  to  “  Education  and 
Empire,”  eoncrjrning  which  so  much  corrcsjiondence  took  place  in  the  press  at  the  tim<! 
of  the  last  Colonial  conference.  The  title,  ‘  The  British  Empire  and  Japan,’  is  some¬ 
what  remarkable,  but  Japan  has  been  dealt  with  more  fully  than  other  non-British 
countries,  as  it  is  an  important  ally.  The  athas  consists  of  a  series  of  212  maps  and  272 
illustrations,  together  with  numerous  tables,  diagrams,  and  full  descriptive  text,  all 
of  which  an^  entirely  new,  and  have  taken  many  months  to  prcjiare,  under  the  ciireful 
and  painstaking  sup<Tvisiun  of  Mr.  W.  Bisiker,  who  holds  the  diploma  of  the  Oxford 
School  f)f  Geography.  Previous  to  dealing  with  the  British  Empire  in  detail,  a  series 
of  fifteen  general  maps  of  the  world  and  continents  is  given.  The.se  treat  of  projections, 
meteorological  phenomena,  currents,  heights  of  land  and  ocean  depths,  vegetation,  and 
other  matters  connected  with  physical  geography.  Then  follow  tliirty-ono  maps  of  the 
various  parts  of  the  British  Empire  throughout  the  world,  commencing  with  the  British 
Isles  and  finishing  with  a  sheet  of  maps  of  the  smaller  British  possessions.  Last  of  all 
come  two  page's  devoted  to  Jajran  :  but  as  these  maps  are  very  small  and  general  in 
character,  they  hardly  seem  to  justify  the  speciirl  reference  to  Juiran  given  in  the  title. 
A  siiecial  feature  of  the  atlas  is  the  relief  ma|)B,  which  arc  certainly  eftective,  and  have 
much  the  appearance  of  photographs  of  models,  and  .show,  in  addition  to  land  n  lief,  the 
depths  of  water  by  tints  of  blue.  Ujxm  these  the  railways  aro  laid  (h>wn,  as  the  routes 
they  follow  are  naturally  dependant  uisin  the  relief  of  the  country.  These  maps  are 
on  the  same  scale  as  the  general  {lolitical  and  commercial  maps,  which  are  without 
hills,  and  the  two  are  placed  so  as  to  face  each  other  in  the  atlas.  <  tnc  half  of  the 
page  containing  the  relief  map  is  taken  up  with  views  of  stx  nery,  types  of  natives, 
llora  anil  fauua,  which  are  descrilxsl  in  text  at  the  cud  of  the  atlas.  Finally,  an  index 
to  place-names  is  given. 

Altogether  this  atlas  contains  a  great  deal  of  useful  information,  and  it  should  form 
a  useful  supplement  to  the  ordinary  general  atlas.  It  has  entailetl  a  c<m8i<lerable 
amount  of  labfuir,  which  is  hardly  done  justice  to  by  the  small  scale  of  the  maps.  The 
scale  of  the  maps  might  with  advantage'  have  been  larger,  even  at  the  expense  of  the 
pictures,  if  no  other  arrangement  could  have  been  made. 

World.  Johnston. 

The  hklinburgh  School  .Vtlns.  Edinburgh  :  W.  &  A.  K.  Johnston,  Ltd.,  [1909], 

Price  Is.  Preienttd  by  the  Publiiheri. 

A  small  general  atlas  intended  for  use  of  schools.  It  contains  thirty-two  maps, 
showing  height  of  land  by  shades  of  brown,  over  vertical  haehuriug,  and  depths  of  water 
in  tints  of  blue.  The  black  hachuring  under  the  brown  tints  tends  rather  to  e-onfusc 
the  lettering  of  the  maps,  and  they  wonld  have  been  cle-arer  with  the  tinting  alone  to 
show  relief. 

World.  Vidal-Lablache. 

Atlas  General  Vidal-Lablache:  Histoiro  et  Gtxrgraphie.  429  Cartes  et  Cartons: 

Index  Alphabetique  de  49,909  noms.  Livraisons  4,  5,  and  9.  Baris:  Amand  Colin, 

190!t.  Price  1.19  fr.  net  meh  port. 
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'I’he  following  mnpg  are  containe<l  in  these  parts  : — Part  4  :  No.  3,  Asie  Occidentale 
]>endant  THegemonif  Aasyrienne  (IX.-VIP'.  Siecle  au.  J.c.) ;  4  and  5,  Empire  des  I’ersea ; 

Grfece  Ancienne ;  73,  Prance.  Navigation :  74  and  75,  France,  Meridionale ;  70, 
France,  Divisions  Militaires.  Part  5:  No.  7,  Greee  .\ncienne;  8  and  9,  Mediterninee 
du  VIP.  an  V'.  Siecle  au  J.c. :  10,  Hellade  pendant  la  Guerre  du  Peloponnese ;  .'>3, 
Ite'gions  Polairea ;  .74  and  r>5,  Map|)emonde  ;  .70,  Courants  and  C'limats.  Part  0  :  No. 
11,  Koyaume  de  M;iofedoine;  12  and  13,  Empire  d’ Alexandre;  14,  Italic  Ancienne, 
partie  septentrionale ;  •>5,  Pitxluits  Agricoles ;  06  and  67,  France,  Administrative ;  68, 
France,  Industrie. 


CHAST8. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  and  Plans  puhlisln^  by  the  Hydrographic  Department,  Admiralty,  during 
December,  1908.  PreietUed  by  th*’  Hydroynipher,  Admiralty. 


Hew  Charts. 

No.  Inches. 

_/0-9\  North  American  lakes.  Plans  in  Lake  Erie: — Dunkirk  harbour, 
'  ***  ~\4‘8/  Cleveland  harbour.  3*. 

3717  m  ='(4.91  Plans  in  Tasmania  : — River  Mersey,  Emu  bay.  3'*. 


No. 

Itt79  Tasmania  : — Plan 
Emu  bay  on  this  sheet. 


Charts  Cancelled. 

Cancelled  tjr  No. 

,|  New  Chart. 

’  I  Plans  in  Tasmania  : — River  Mersey.  Emu 
I  Iwy  .  .  .  .  ’ . 3717 


New  Editions. 

No.  2635,  Scotland,  west  coast.  2386,  Scotland,  west  coast: — Cape  Wrath  to  the 
Flannan  islands.  H»07,  England,  east  coest : — North  Foreland  to  the  Nore.  1823, 
Scotland,  east  coast: — Hanfl'  to  Dunbeath  harbour.  1954,  Scotland,  north  coast: — 
Thurso  bay  to  the  North  Minch.  1824b,  Ireland,  west  coast.  1753,  Deland,  east 
coast : — Belfast  lough.  3262,  Germany,  Elbe  river  :  Urutirbuttelkoog  to  Hamburg. 
1846,  France : — Villefranche  l>ay.  2435,  Alaska : — Mackenzie  river  to  Bering  strait. 
1754,  China,  east  i-oast : — Tung  yung  to  Wen  chan  Ijay.  176:{,  China,  east  coast : — 
IVen  chau  port  and  approaches.  1112,  Society  islands:— Manga  reva  or  Gambler 
islands. 

Danish  Charts.  K.  Danske  Sv>kort-Arkiv. 

Danish  Admiralty  Cliarts.  Nos.  223,  Lillc-Bsslt,  uordligc  del ;  224,  F«nkrno 
Havne  og  .\nker])ladger ;  22.7,  Islands  Sydkyst,  dstlige  del.  Vestrahorn-Portland. 
Copenhagen:  Kongelige  Don.ske  Sv»kort-Arkiv,  I!Mt8.  I'rcM itttd  by  the  Ihiuifk 
Admiralty. 

Indian  Ocean  and  Eed  Sea.  Meteorological  Office. 

Monthly  meteorological  charts  of  the  Indian  Ocean  north  of  15°  S.  lat.  and  Red 
Sea,  February,  1909.  London ;  Meteorological  Office.  1909.  Price  Gd.  each.  Pre¬ 
tented  by  the  Meteornlogieal  (iffiee. 

Morocco.  Mission  Hydrographique  au  Maroc. 

Hydrographic  charts:  lUule  de  Cosaldanoi;  Mazugan;  Mazagan  et  ses  attorrages; 
Moga<ior:  Mogador  et  ses  atterrages;  Rude  de  Rabat  Sale';  Bade  de  Satli;  Saffl  et 
ses  atterrages.  Paris  :  Comite  do  Maroc,  [1908]. 

North  Atlantic  and  Mediterranean.  Meteorological  Office- 

Monthly  mcteomlo«cal  charts  of  the  North  Atlantic  and  Mediterranean,  February 
1909.  London;  Meteorological  Office,  190!».  Price  Gd.  each.  Pretented  by  the 
Meteorological  Office. 

North  Atlantic.  U.S.  Hydrographic  Office. 

Pilot  chart  of  the  North  Atlantic  Ocean,  .Januarv  ami  February,  1909.  Wash¬ 
ington  :  U.S.  Hydrographic  Office,  1909.  Presented  bp  the  U.S.  Hydrographic  Offiee. 
North  Pacific.  U.S.  Hydrographic  Offioe. 

Pilot  chart  of  the  North  Pacific  Ocean,  February,  1!*09.  Washington  :  U.S.  Hydro¬ 
graphic  Office,  190tt.  Pretented  by  the  U.S.  Hydrographic  Office. 
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World.  U.S.  Hydrographic  Office. 

The  Variation  of  the  Compass  for  the  year  1910 :  Lines  of  Equal  Annual  (Jhange  of 
the  Variation  of  the  Compas-s  for  the  year  1910.  Washington:  U.S.  Hydrographic 
Office,  1908. 

A  chart  of  the  world  on  Mercator’s  projection,  showing  the  variation  of  the  compass 
by  curves  in  the  usual  manner,  drawn  for  the  year  1910,  and  prepared  from  all  the 
available  observations  up  to  the  date  of  issue.  On  the  back  of  the  principal  chart  is 
another  sliowing  the  lines  of  equal  annual  change  for  1910,  expressed  in  minutes  of 
arc. 


PHOTOOBAPH8. 

Bechuanaland.  Hodson. 

Forty-six  photographs  of  the  Uechuanalanil  Protectorate,  taken  by  .V.  W.  Hodstm, 

Esq.  PretetUed  by  A.  11'.  Hodton,  Etq. 

This  is  a  set  of  small  photographs,  principally  of  animals  and  sporting  trophies, 
mounted  in  an  album : — 

(1-4)  Leopard  ;  (5-8)  Waterbuck  :  (6)  Sable  antelope  ;  (7)  VVildebeeste ;  (9)  Gems- 
buck;  (10)  Kudu;  (11  and  12)  Wartho^;  (13)  Wild  goose;  (14)  Carcase  of  leopard; 
(15)  Black  MaiiiW  snake;  (10)  Silver  jackals ;  (17)  Children  bathing ;  (18)  Bushmeu 
stalking  game;  (19)  Government  hut,  ^‘ebenune ;  (20)  Forest,  Sebenane;  (21  and  35) 
Crossing  dry  river-b^  ;  (22)  In  dry  river-bed  ;  (23)  Bushman  woman  ;  (24)  (iovernmeut 
camp,  Sebenane;  (25  and  3:1)  Pala  road;  (20  and  32)  Makalakas  building  hut;  (27) 
Keertbuck  on  donkey ;  (28)  Mong^ato  native  and  his  children ;  (29)  A  baby  Itush- 
man  smoking;  (:t0  and  34)  Nati  river;  (31)  Chief  Khama ;  (30)  Two  jackals;  (37) 
Fish  from  S«'benane  pool;  (:{8)  Building  hut;  (:t9  and  45)  Bushman  with  large  mush¬ 
room;  (40)  Children  playing,  Pala  road;  (41)  Bushmen  in  huts;  (42)  Bn.shman  boys; 
(43)  Biltong  drying ;  (44)  The  Great  Makarakari  salt  lake;  (40)  Long  grass  on  Nata 
river. 

Himalayas.  Longstaff. 

Twenty-five  photographs  of  Kumaon  and  Manasarowar  Itegion  of  Tibet,  taken  by 

T.  G.  Longstaff,  Esq.,  M.A.,  m.d.  Presented  by  T.  G.  Longfiaff,  Etq.,  M.A.,  M.l). 

Nos.  1  to  9  of  these  photogriiphs  were  taken  by  Dr.  Longstaff  during  his  journey  in 
1905,  whilst  Nos.  10  to  25  are  from  his  last  expedition’s  work  in  Garhwal,  during  the 
summer  of  1907.  Both  of  these  journevs  are  described  in  the  Ge»qruphi(ud  Jimrnal. 
The  views  are  all  interesting  and  well  taken.  Dr.  Lon'.'staff  has  added  considerably  to 
their  value  by  the  careful  manner  in  which  he  has  described  them,  and  the  notes  he'has 
addeil  on  the  mounts. 

(1)  South  face  of  Nanda  Devi  from  20,000  feet;  (2)  Nanda  Devi,  kioking  north-west 
from  north-north-east  ridge  of  Nanda  Kot;  (3)  Nonda  Kot;  (4)  Peak  marked  Nampa, 
2:4,352  feet,  in  north-west  comer  of  Nepal;  (5)  Lipu  Lekh  pass,  massif  of  Gurla  Mand- 
hata  in  distance;  (0)  Gurla  Mnndhata,  etc.,  from  west-south-west;  (7)  Valley  south  of 
p<ak  22,200  feet,  Gurla;  (8)  Rakas  Tal  from  west  ridge,  Gurla;  (9)  Western  ridge  of 
Gurla;  (10)  Peak  22,200  feet  from  west  ridge  of  Gurla;  (II)  Lower  part  of  Gurla 
glacier;  (12)  Snout  of  Gurla  glacier;  (LI)  South-west  comer,  Manasarowar  lake;  (14) 
Gozul  Gompa  and  Manasarowar  lake;  (15)  Jiu  Gom(>a  and  Channel  with  salt  deposits 
connecting  Manasarowar  and  Rakas  Tal;  (10)  .liu  Gompa  and  channel  bt'd  as  seen  from 
very  edge  of  Manasarowar  lake ;  (17)  Kailas  Parbat  from  west-north-west  of  Darchen  on 
road  to  Karlep;  (18)  Old  lagoons,  near  Barkha;  (19)  My  yaks  fording  Sutlej  at  Tirtha- 
purri;  (20)  Baggage  crossing  Dharma  Yangti;  (21)  Snout  of  “Kurumtili”  (Kail) 
glacier ;  (22)  Upper  part  of  Kail  glacier ;  (2:t)  Looking  down  the  Kail  glacier  from  the 
south  slopes  of  the  middle  peak  of  Trisul;  (24)  “Trisul  Gap”  from  the  head  of  the 
“Trisuli”  glacier;  (25)  View  from  Mana  or  Chirbattia  pass,  looking  north  into  Tiliet. 

Iceland  and  Faroe  Islands.  Stackhonse. 

Twenty-four  photographs  of  Iceland  and  the  Faroe  Islands,  taken  by  J.  Foster 

Stackhouse,  Esq.  Presented  by  J.  Fatter  Stackhouse,  Esq. 

\  typical  set  of  photographs  taken  during  a  holiday  trip  last  summer. 

(l-:4)  Reykjavik;  (4)  One  of  the  boiling  springs,  Reykjanes;  (5)  Driftwood,  south 
coast;  (U)  A  mud  pool;  (7)  Lava;  (8)  The  sollatams  of  Kriswick;  (9)  Rtwk-strewn 
shore,  Reykjanes;  (10)  The  start  from  camping-place;  (11-13)  A  young  Icelandic 
lady;  (14  and  15)  Gfif  Vestm:inn  islands;  (It!  and  17)  Biaraarey  island;  (18)  Heimacy 
island;  (19)  North  side  of  Heimacy  island;  (20)  Distant  view  of  Heimacy  island; 
(21)  Iceland  mailboat  off  Portland,  Iceland;  (22)  Passage  between  Faroe  islands; 
(23  and  24)  Klaksvig  fiord. 
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Japan.  Waley. 

One  hundred  and  ten  photographs  of  Japan.  I’reaented  by  A.  S.  HVdey,  Exq. 

Nine  of  these  are  large  coloured  photographs  taken  by  a  Japanese  photographer; 
the  remainder,  which  are  small,  were  taken  by  Mr.  A.  S.  Waley.  From  the  titles 
it  will  be  seen  that  some  of  the  subjects  aH'  of  special  interest 

(1  and  2)  Government  buildings,  Tokyo ;  (3)  Street  scene,  Tokyo ;  (4)  Fire  watch- 
tower,  Tokyo :  (5)  The  main  entrance  to  the  palace,  Tokyo ;  (6)  -V  funeral.  Tokyo ; 
(7)  In  Shiba  park,  Tokyo;  (8)  Shiba  temples,  Tokyo;  (9)  Street  scene,  Nagasaki; 
(10)  Mess  sliop,  Nagasaki;  (11)  The  waterfall,  Nagasaki;  (12)  View  from  the  Great 
Temple,  Nagasaki ;  (13)  The  foreign  settlement,  Kobe;  (14)  The  big  Buddha,  Kobe; 
(15)  Diabutsu,  Kobe;  (1C)  Yokohama  harbour;  (17-22)  Nikko;  (23  and  2t)  The 
Sacred  Bridge,  Nikko;  (25)  Road  of  Crypt4)meria,  letiding  to  tomb  of  first  Shogun, 
Nikko  ;  (26)  A  guardian  of  the  temple,  first  Shogun ;  (27)  Entrance  tomb,  third  Shogun ; 
(28)  Interior  of  tomb,  third  Shogun ;  (29  and  30)  Sorinto,  Nikko;  (31)  Stone  Buddhas, 
Nikko;  (32)  The  Pool,  Nikko;  (33-3.5)  On  the  road  to  Chuzenji;  (3(!-40)  I.Ake 
Chuzenji;  (41  and  42)  The  Great  Waterfall,  Chuzenji;  (43)  Our  transport,  Nikko- 
Ghuzenji ;  (44-46)  Kyoto;  (47)  Kyoto  from  Yaami  hotel;  (4S)  The  great  wotslen 
Diabutsu,  Kyoto;  (49)  Kwannon,  Kyoto;  (50)  The  Running  Temple  of  Buddha, 
Kyoto;  (51)  Inari  temple,  Kyto;  (52)  View  from  Inari  temple;  (53)  Chion  in,  Kyoto; 
(54)  A  curious  tree,  Kyoto ;  (55-63)  The  Matsuri  festival,  Kyoto ;  (64  and  65)  .Araslii 
Yama,  near  Kyoto;  (66)  Katsu  Yama  rapids,  l^oto ;  (67)  The  a.scent  of  Fuji  Yama; 
(68)  Halfway  up  FuU  Yama ;  (69)  The  top  of  Fuji  Yama ;  (70)  The  absolute  summit 
of  Fuji  Yama;  (71)  The  crater  of  Fuji  Yama;  (72)  I.aM)king  down  into  the  crater  of 
Fuji  Yama;  (73)  Fuji  Yama  from  Gotemba;  (71)  Fuji  Ya  hotel,  Miyanoshita  (75 
and  76)  Kamakura;  (77-79)  The  great  Diabutsu,  Kamakura;  (^t  and  81)  Lotus 
pond,  Kamakuia;  (82  and  83)  Knushima;  (84-86)  The  inland  sea;  (87)  Street  in 
Saga;  (88)  Moji  from  the  sea;  (89)  .Vtami;  (90)  A  ganlen  at  .\tami;  (91)  'I'he  (Iroat 
geyser,  .Mami ;  (92)  Hakone  from  .Atami  pass ;  (93  and  94)  At  Ureshino ;  (95)  Takeo ; 
(96)  Street  scene,  Takeo;  (97)  Pagoda  at  Nara;  (98)  The  Ten  Province  Stone ;  (99) 
Solfatams  at  Unzen  ;  (100)  Waterfall  near  Unzen ;  (101-103)  O  Mochi  Sun;  (104) 
Tsahaya;  (105)  The  old  bridge,  Tsuliayu;  (106)  Waterfall,  Gifu;  (107)  Flower  kept 
alive  by  putting  in  water;  (108)  Cryptomeria  on  the  way  to  Nikko;  (lOlt)  Walking 
in  a  garden ;  (110)  Dancing  and  singing  girls. 

Nyaialand.  Piercy. 

Thirty-four  photographs  of  Nyasaland,  taken  by  the  Rev,  W.  C.  Piercy,  /’resented 
by  the  Her.  11'.  C.  Vierey. 

In  addition  to  the  types  of  scenery  and  natives,  these  photographs  serve  well  to 
illustrate  the  recent  progress  and  development  of  Nyasaland. 

(1)  Marabout  stork,  Gbinde ;  (2)  Engine  on  the  Shire'  Highlands  Railway  ;  (3)  The 
Port  Heriild  terminus  of  the  Shire  Highlands  Railway ;  (4)  Waterfall  at  foot  of  Cliolo 
hill;  (5)  Natives  clearing  a  channel,  upper  Shire';  (6)  A  comer  of  Monkey  buy; 
(7)  Buying  wood.  Lake  Nyasa;  (8)  Likoma  island.  Lake  Nyasa ;  (9)  The  cathedral, 
Likoma;  (10)  Shore  of  soutbern  end  of  Lake  Nyasa;  (11)  The  estuary  of  the  Chiu 
river  ;  (12)  Sani  hill  from  north  east ;  (13)  Sani  hill  from  south-west ;  (14)  Sani  village ; 
(15  and  16)  Sani  bay;  (17)  Tree  growing  between  two  rocks;  (18)  The  avenue  to  the 
Boma  (Government  offices),  Kota-Kota;  (19)  Two  Wa-Nyanja  girls,  Kota-Kotu;  (20) 
Natives  making  bricks,  Kota-Kota ;  (21)  A  game  of  ball  with  the  village  children,  Kota- 
Kota;  (22)  -A  herd  of  African  hump<^  cattle,  Kota-Kota;  (23) The  ford  of  the  Kaomb^! 
river;  (24)  A  group  of  native  boys,  Tiwi;  (25)  A  creeper  in  the  village  of  Tiwi ; 
(26)  A  Government  official  residence,  under  the  lee  of  Mount  Ngara ;  (27)  Mount 
Ngura;  (28  and  29)  Travelling  in  Nyasaland,  machila  (hammock)  and  carriers; 
(30)  A  native  dug-out  on  l^ke  Tabe-tabe ;  (31)  Chief  Mbaruka  of  Chiganga;  (32)  The 
“  Giant’s  Thumb  ”  anthill ;  (33)  A  church  built  for  £5 ;  (34)  The  “  Vung;ati  ”  tree. 


N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Fhoto- 
gpraphs  which  has  been  established  in  the  Map  Room,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchas^  the  photographs,  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 


IStrAu^Tblur 


Uraitefkjt 


HuHthtttvn 


M^hrxts 


M^Ti  Cruni 


Z<»  Ki4/*U 


"'clhbfteOv 


TRIPOLI  TO  LAKE  CHAD 

I  s  <•  li  «>  r 


THE  geographical  JOURNAL  1909 


ly^oh 


oi4i#i  Salnh. 


0  Kf 


I  '*  .  '  .  •  -  .*■ . 


I  ^7“  ^■■•sr-cE'T'-^ 


1  'S  ..V' 

1  Ri4i»won  ^ 

-  -  -]-  -  ' 

IV  c  -. 

4U  t  a  Jr . . 

i 

n1  u  >  •  «  :.  ;- 

r^''  ^  r  oCsuaiaii  i 


S  k  (‘  ( <'li  .M  H  |t 

< «»  i  I  III  si  rat  4*  III  4“  j4nii-ii4*v 

41  f’ 

HANNS  VISCHER 

ATUOSS  TiiK  SAIIAKA 

I'rit  III 

Tripoli  to  Lake  Chad. 


ScmI<*,  I  4'.(HMI,(»00  nr  I  I  nr  li  -  (i;t  I  .*(  Slat  Milr.4 
so  O  so  lOO 


iCe  IV  r  ••  II  I*  tf* 
_ _ 

IVn/«'r 

SuMUi 

/lrt<|h#.v  ftt 


fh^  }iei‘ih0.%  ^e»,>\r*  r  7' 

•Vi'ttMtrffj  '••  rt  *^' /iw«**  a-s 


'"-I 


Air 

M  h  «•  li) 


SHOWING  DISTRIBUTION 


MEAN  ANNUAL  RAINFALL. 


Illustrating  a  Paper  by 


George  Bransby  Williams. 


MAP  OF 


Natural  Scale  I  760330  or  I  Inch- 12  Stat  Miles. 

o _  5  IQ  IS 


rainfall  of  wales 


WILLIAMS. 


